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(57) Abstract 

The present invention relates to compounds of 
formula (I) in which formula Y is sulfur, S(0), or 
S(0)2; R stands for C1-C3 alkyl, or (a) can form a 
C3-C8 carbocycHc ring, Q is a Ci-Cs hydrocarbylene 
diradical; and derivatives thereof. The compounds 
show antiinflflmTnatra y and immunomod ulatin g effects 
as well as strong activity in inducing differentiation 
and inhibiting undesirable proliferation of certain cells. 
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NOVEL VITAMIN D ANALOGUES 

5 

This invention relates to a hitherto unknown class of 
compounds which shows antiinflammatory and immunomodulating 
effects as well as strong activity in inducing differenti- 
ation and inhibiting undesirable proliferation of certain 

10 cells, including cancer cells and skin cells, to pharma- 
ceutical preparations containing these compounds, to dosage 
units of such preparations, and to their use in the treat- 
ment and prophylaxis of hyperparathyroidism, particularly 
secondary hyperparathyroidism associated with renal fail- 

15 ure, of a number of disease states including diabetes 
mellitus, hypertension, acne, alopecia, skin ageing, 
imbalance in the immune system, of inflammatory diseases 
such as rheumatoid arthritis and asthma, of diseases 
characterized by abnormal cell differentiation and/or cell 

2 0 proliferation such as e.g. psoriasis and cancer, for pre- 
vention and/or treatment of steroid induced skin atrophy, 
and for promoting osteogenesis and treating osteoporosis . 

The compounds of the present invention are repre- 
sented by the general formula I 




25 
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in which formula Y is sulfur, S(O), or S(0) 2 ; R stands for 
C 1 -C 3 alkyl; or R - C • R can form a C 3 -C Q carbocyclic 

ring; Q is a C^-Cg hydrocarbylene diradical . 
5 In the context of this invention, the expression 

hydrocarbylene diradical indicates the residue after 
removal of 2 hydrogen atoms from a straight, branched or 
cyclic, saturated or unsaturated hydrocarbon. 

Examples of R include, but is not limited to, methyl, 

10 trif luoromethyl , ethyl, normal- and isopropyl . 

Examples of Q include, but are not limited to, methy- 
lene, ethylene, tri-, tetra-, and pentamethylene, 
-CH=CH-, -CH 2 -CH=CH- , -CH 2 CH 2 -CH=CH- , -CH 2 -C=C- , -CH 2 CH 2 - 
CsC-, phenylene (C g H 4 ; ortho, meta, para), -CH 2 ~(C 6 H 4 )- 

15 (ortho, meta, para), and - (C 6 H 4 ) -CH 2 - (ortho, meta, para). 

The compounds of the invention comprise more than one 
stereoisomeric form (e.g., R or S configuration at C-20; 
E or Z configuration when a double bond is present in the 
group Q) . The invention covers all these stereoisomers in 

20 pure form and mixtures thereof. In addition, prodrugs of I 
in which one or more of the hydroxy groups are masked as 
groups which can be reconverted to hydroxy groups in vivo 
are also within the scope of the invention. 

It has been shown that la, 25 -dihydroxy- vitamin 

25 ( 1 , 25 (OH) 2 D 3 ) influences the effects and/or production of 

interleukins (Muller, K. et al . , Immunol. Lett. 17, 361-366 
(1988)), indicating the potential use of this compound in 
the treatment of diseases characterized by a dysfunction of 
the immune system, e.g. autoimmune diseases, AIDS, host 

3 0 versus graft reactions, and rejection of transplants or 

other conditions characterized by an abnormal interleukin- 1 
production, e.g. inflammatory diseases such as rheumatoid 
arthritis and asthma. 

It has also been shown that 1,25{0H) 2 D 3 is able to 

35 stimulate the differentiation of cells and inhibit excess- 
ive cell proliferation (Abe, E. et al . , Proc . Natl. Acad. 
Sci., U.S.A. 78, 4990-4994 (1981)), and it has been sug- 
gested that this compound might be useful in the treatment 
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of diseases characterized by abnormal cell proliferation 
and/or cell differentiation such as leukemia, myelofibrosis 
and psoriasis. 

Also, the use of l,25(OH) 2 D 3 , or its pro-drug 
5 la-OH-D 3 , for the treatment of hypertension (Lind, L. et 
al., Acta Med. Scand. 222, 423-427 (1987)) and diabetes 
mellitus (Inomata, S. et al . , Bone Mineral 1, 187-192 
(1986)) has been suggested. Another indication for l,25(OH- 
) 2 D 3 is suggested by the recent observation of an asso- 

10 ciation between hereditary vitamin D resistance and alope- 
cia: treatment with l,25(OH) 2 D 3 may promote hair growth 
(Editorial, Lancet, March 4, p. 478 (1989))- Also, the fact 
that topical application of l,2 5(OH) 2 D 3 reduces the size of 
sebaceous glands in the ears of male Syrian hamsters sug- 

15 gests that this compound might be useful for the treatment 
of acne (Malloy, V.L. et al . , the Tricontinental Meeting 
for Investigative Dermatology, Washington, (1989)). 

However, the therapeutic possibilities in such indi- 
cations of l,25(OH) 2 D 3 are severely limited by the well 

20 known potent effect of this hormone on calcium metabolism; 
elevated blood concentrations will rapidly give rise to 
hypercalcemia. Thus, this compound and some of its potent 
synthetic analogues are not completely satisfactory for use 
as drugs in the treatment of e.g. psoriasis, leukemia or 

25 immune diseases which may require continuous administration 
of the drug in relatively high doses. 

A number of vitamin D analogues have recently been 
described which show some degree of selectivity in favour 
of the cell differentiation inducing/cell proliferation 

3 0 inhibiting activity as compared with the effect on calcium 
metabolism. 

A recent study (Colston, K.W. et al . , Biochem. Phar- 
macol. 44., 693-702 (1992)) support the concept that vitamin 
D derivatives may inhibit breast cancer cell proliferation 
3 5 in vivo . Promising immunological properties of vitamin D 

analogues have been described (Binderup, L. Biochem. Phar- 
macol. 43, 1885-1892 (1992)). 
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A number of thia-analogues of vitamin are known. 
23-Thia-analogues has been described (Kubodera, N . et al . , 
Chem. Pharm. Bull. 19, 3221-3224 (1991) and European Patent 
Application number 78 704) and a series of 20R-23 - thia-ana- 
5 logues have been reported in International Patent Applica- 
tion No. PCT/DK91/00091, filing date 22nd March 1991, Publi- 
cation No. WO 91/15475. 

Furthermore, a series of 22-oxa-analogues of vitamin 
D 3 has been described (Murayama, E. et al . , Chem. Pharm. 

10 Bull. 34, 4410-4413 (1986), Abe, J. et al . , FEBS LETTERS 

226 . 58-62 (1987), European Patent Application No. 184 112, 
Binderup, L. et al . , Biochem. Pharmacol. 42, 1569-1575 
(1991) and International Patent Application No. 
PCT/DK90/00036, filing date 13th February 1990, Publication 

15 No. 90/09991) . 

The fact that there are only small structural 
differences between the compounds of the prior art referred 
to above > but a large variation in their biological ac- 
tivities (cf. Binderup, L. et al . , Biochem. Pharmacol. 42., 

20 1569-1575 (1991)) implies that the present state of knowl- 
edge does not allow prediction of the structure of vitamin 
D analogues which will show a favourable degree of selec- 
tivity, as reflected by a higher cell differentiating 
activity in vitro compared to the binding affinity for 

2 5 intestinal vitamin D receptor in vitro . Furthermore, the 

matter is complicated by the fact that receptor binding 
affinities in vitro do not always follow those found by in 
vivo studies, probably reflecting a pharmacokinetic dif- 
ference between the compounds . 

3 0 The compounds of the present invention are 22-thia 

analogues of vitamin D and differ structurally from any 
known vitamin D analogues. Both analogues with the 20S and 
the 2 OR configuration are prepared by the methods of this 
invention. These compounds are highly active and show fa- 
35 vourable selectivity. Thus, a particular compound of for- 
mula I is observed to show one or more of the following 
advantages when comparison to prior art is made: 
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10 



5 



(d) 



(c) 



(b) 



(a) 



more potent effects on cell differentiation/proli- 
feration; 

a greater selectivity in favour of the potent ef- 
fects on cell differentiation/proliferation contra 
the effects on calcium metabolism; 

more potent effects on the production and action of 
interleukins; 

a greater selectivity in favour of the effects on 
interleukin production and action versus the effects 
on calcium metabolism; 



(e) a longer metabolic half life. 

The compounds of the invention are therefore es- 
pecially suited for both local and systemic treatment and 
prophylaxis of human and veterinary disorders which are 

15 characterized by abnormal cell proliferation and/or cell 
differentiation, such as certain dermatological disorders 
including psoriasis and certain cancer forms, and/or by an 
imbalance in the immune system, e.g. in autoimmune disea- 
ses, including diabetes mellitus, host versus graft reac- 

20 tion, and rejection of transplants. The compounds of the 

invention are also suited for the treatment, of inflammatory 
diseases, such as rheumatoid arthritis and asthma. Acne, 
alopecia, and hypertension are other conditions which may 
be treated with the compounds of the invention. Finally, as 

25 thickening of the skin is observed after topical treatment 
with the compounds of the invention, these compounds may be 
useful for treatment or prevention of skin ageing, inclu- 
ding photo-ageing. 



3 0 duce hypercalcemia on continued administration they are 

expected to be valuable for the long term treatment of hy- 
perparathyroidism (particularly secondary hyperparat- 
hyroidism associated with renal failure) and for promoting 
osteogenesis and treating osteoporosis. 

35 The present compounds may be used in combination with 

other pharmaceuticals. In the prevention of graft rejection 
and graft versus host reaction, a treatment with the 



Because of the low tendency of the compounds to pro- 
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present compounds may advantageously be combined with e.g. 
cyclosporin A treatment. 

The compounds of formula I may conveniently be pre- 
pared from the vitamin D derivative 1 by the routes outli- 
5 ned in Scheme 1 or from the CD-ring derivative 78 by the 
routes outlined in Scheme 2 . 

The following standard abbreviations are used 
throughout this disclosure: Me = methyl; Et .= ethyl; THP = 
tetrahydro-4H-pyran-2-yl; TMS = trimethylsilyl ; pet. ether 

10 petroleum ether; THF = tetrahydrofuran; TBAF « tetra- (n- 
butyl) ammonium fluoride trihydrate; Tf = trif luoromethane 
sulfonyl; DMF = N, N- dimethyl formamide ; "HF" = 5% hydrogen 
fluoride in acetonitrile : water (7:1, v/v) ; TBDMS = tert - 
butyldimethylsilyl; PPTS = pyridinium toluene-4-sulf onate ; 

15 DPMS = diphenylmethylsilyl; Ts = 4-methylbenzenesulf onyl ; 
DMSO = dimethylsulf oxide . 
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Scheme 1 

Synthesis of the Compounds of Formula I 
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Q and R are defined as above, and Z is as defined in Notes. 
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Chromatographic separation of 20R and 20S isomers may 
be achieved after any of the steps d, e, f or g, preferably 
d, e or f . Chromatographic separation of sulfoxides with R 
and S configuration is achieved after step h. 

Notes to Scheme 1 

a) tert -Butyl hypochlorite /carbon tetrachloride/20-100 

min 

5 b) Potassium O-ethyl dithiocarbonate/acetone/-30°C/3 0 
min and 20°C/60 min 

c) Mercury lamp/benzene/60°C/10-40 min 

d) Ethanolamine/DMF/10-60 min 

e) IV (see below) /base, such as potassium carbonate/- 
10 DMF/0.1-10 h or potassium hydride/1 8 -Crown- 6 /THF/- 

20-200 min 

f) Mercury lamp/triplet sensitizer, e.g. anthracene/ 
t r iethylamine/dichloromethane/1 0 - 15°C/1 0 - 6 0 min 

g) Deprotection of all alcohol groups with eg. n HF"/eth- 
15 yl acetate/20-200 min or TBAF/THF/60°C/20-200 min 

or PPTS/EtOH/50°C/20-200 min 

h) Sodium tungstate, dihydrate/I eqv. hydrogen peroxi- 
de/sodium hydrogencarbonate/chlorof orm 

i) Sodium tungstate, dihydrate/2 eqv. hydrogen peroxi- 
2 0 de/sodium hydrogencarbonate/chlorof orm 



25 



IV T-Q-C-Z 



T~ = leaving group, e.g. Br", I~, TsO~, Tf 0~ . 
Z = OH or protected alcohol, such as TMS-O, TBDMS-O, 
30 DPMS-O or THP-0. 



The synthesis of compounds 2 - 7 is described in the 
Preparations 1-4. The syntheses of the side chain building 
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blocks IV are prepared by standard procedures described in 
the literature/International Patent Applications Nos . 
PCT/DK90/00036 and PCT/DK91/00091 . 
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Scheme 2 

Synthesis of the Compounds of Formula I 



O 





TBDMSO' ^^^OTBDMS 



Q, R and 2 are defined as above. 
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a) 
b) 

5 c) 
d) 
e) 

10 f ) 

g) 

h) 
i) 

15 

j) 
k) 

20 



to Scheme 2 

DPMSCl/imidazole/DMF/20 h 

1 eqv. sodium hydrogencarbonate/DMSO/llO°C/90 min 
tert -Butvl hypochlorite/carbon tetrachloride/30-180 
min 

Potassium O- ethyl dithiocarbonate/acetone/-3 0°C/60 
min and 20°C/6 0 min 

Mercury lamp/benzene/60°C/10-40 min 
"HF" /ethyl acetate/60 min 

1 . 1 eqv . Oxalylchloride/2 . 2 eqv . DMSO/dichlorometh- 
ane/-65°C/5 min followed by compound 85 and 86/15 min 
Ethanolamine/DMF/60 min 

IV (see notes, Scheme l)/base, such as potassium 
carbonate/DMF/0 . 1-10 h or potassium hydride/18 -Crown - 
6/THF/20-200 min 

Compound .99 (see below) /n-butyl lithium/THF/-78°C/20 
min/then V (see below) /THF/-78°C/120 min 
Deprotection of all alcohol groups with eg. "HF" /eth- 
yl acetate/20-200 min or TBAF/THF/60°C/20-200 min 
or PPTS/EtOH/50°C/20-200 min 



TBDMSO" 



99 




•OTBDMS 



O 



Y— Q-C-Z 



R 



R 



The synthesis of compounds 7_9 
the Preparations 58-67. 

25 



- 90. is described in 
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The present compounds are intended for use in pharma- 
ceutical compositions which are useful in the treatment of 
human and veterinary disorders as described above. 

The amount required of a compound of formula I (he- 
5 reinafter referred to as the active ingredient) for thera- 
peutic effect will, of course, vary both with the particu- 
lar compound, the route of administration and the mammal 
under treatment . The compounds of the invention can be ad- 
ministered by the parenteral, intra-articular , enteral or 

10 topical routes. They are well absorbed when given enterally 
and this is the preferred route of administration in the 
treatment of systemic disorders. In the treatment of 
dermatological disorders like psoriasis or eye diseases 
topical or enteral forms are preferred. 

15 In the treatment of respiratory diseases like asthma 

an aerosol is preferred. 

While it is possible for an active ingredient to be 
administered alone as the raw chemical, it is preferable to 
present it as a pharmaceutical formulation. Conveniently, 

20 the active ingredient comprises from 0.1 ppm to 0.1% by 
weight of the formulation. 

By the term "dosage unit" is meant a unitary, i.e. a 
single dose which is capable of being administered to a 
patient, and which may be readily handled and packed, re- 

25 maining as a physically and chemically stable unit dose 

comprising either the active material as such or a mixture 
of it with solid or liquid pharmaceutical diluents or car- 
riers . 

The formulations, both for veterinary and ' for human 
3 0 medical use, of the present invention comprise an active 
ingredient in association with a pharmaceutically accept- 
able carrier therefore and optionally other therapeutic 
ingredient (s) . The carrier (s) must be "acceptable" in the 
sense of being compatible with the other ingredients of the 
35 formulations and not deleterious to the recipient thereof. 

The formulations include e.g. those in a form suit- 
able for oral, rectal, parenteral (including subcutaneous, 
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intramuscular and intravenous) , intra-articular and topical 
administration . 

The formulations may conveniently be presented in 
dosage unit form and may be prepared by any of the methods 
5 well known in the art of pharmacy. All methods include the 
step of bringing the active ingredient into association 
with the carrier which constitutes one or more accessory 
ingredients. In general, the formulations are prepared by 
uniformly and intimately bringing the active ingredient 

10 into association with a liquid carrier or a finely divided 
solid carrier or both, and then, if necessary, shaping the 
product into the desired formulation. 

Formulations of the present invention suitable for 
oral administration may be in the form of discrete units as 

15 capsules, sachets, tablets or lozenges, each containing a 
predetermined amount of the active ingredient; in the form 
of a powder or granules; in the form of a solution or a 
suspension in an aqueous liquid or non-aqueous liquid; or 
in the form of an oil -in- water emulsion or a water- in-oil 

20 emulsion. The active ingredient may also be administered in 
the form of a bolus, electuary or paste . 

A tablet may be made by compressing or moulding the 
active ingredient optionally with one or more accessory 
ingredients. Compressed tablets may be prepared by com- 

25 pressing, in a suitable machine, the active ingredient in a 
free- flowing form such as a powder or granules, optionally 
mixed by a binder, lubricant, inert diluent, surface active 
or dispersing agent. Moulded tablets may be made by moul- 
ding, in a suitable machine, a mixture of the powdered 

3 0 active ingredient and suitable carrier moistened with an 
inert liquid diluent . 

Formulations for rectal administration may be in the 
form of a suppository incorporating the active ingredient 
and a carrier such as cocoa butter, or in the form of an 

35 enema. 

Formulations suitable for parenteral administration 
conveniently comprise a sterile oily or aqueous preparation 
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of the active ingredient which is preferably isotonic with 
the blood of the recipient. 

Formulations suitable for intra-articular admini- 
stration may be in the form of a sterile aqueous prepara- 
5 tion of the active ingredient which may be in microcry- 
stalline form, for example, in the form of an aqueous 
microcrystalline suspension. Liposomal formulations or 
biodegradable polymer systems may also be used to present 
the active ingredient for both intra articular and ophthal- 

10 mic administration. 

Formulations suitable for topical administration, 
including eye treatment, include liquid or semi -liquid pre- 
parations such as liniments, lotions, gels, applicants, 
oil-in-water or water- in-oil emulsions such as creams, oin- 

15 tments or pastes; or solutions or suspensions such as dr- 
ops . 

For asthma treatment inhalation of powder, self-pro- 
pelling or spray formulations, dispensed with a spray can, 
a nebulizer or an atomizer can be used. The formulations, 

20 when dispensed, preferably have a particle size in the ran- 
ge of 10 to 100 /x. 

Such formulations are most preferably in the form of 
a finely comminuted powder for pulmonary administration 
from a powder inhalation device or self-propelling powder- 

25 dispensing formulations. In the case of self -propelling 

solution and spray formulations, the effect may be achieved 
either by choice of a valve having the desired spray 
characteristics (i.e. being capable of producing a spray 
having the desired particle size) or by incorporating the 

3 0 active ingredient as a suspended powder in controlled 

particle size. These self-propelling formulations may be 
either powder-dispensing formulations or formulations 
dispensing the active ingredient as droplets of a solution 
or suspension. 

35 Self-propelling powder-dispensing formulations pref- 

erably comprise dispersed particles of solid active ingre- 
dients, and a liquid propellant having a boiling point 
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below 18 °C at atmospheric pressure. The liquid propellant 
may be any propellant known to be suitable for medicinal 
administration and may comprise one or more C- -C^-alkyl 
hydrocarbons or halogenated C^-Cg-alkyl hydrocarbons or 
5 mixtures thereof; chlorinated and fluorinated C. -C r -alkyl 

1 6 

hydrocarbons are especially preferred. Generally, the pro- 
pellant constitutes 45 to 99.9% w/w of the formulation 
whilst the active ingredient constitutes 0.1 ppm to 0.1% 
w/w, of the formulation. 

10 In addition to the aforementioned ingredients, the 

formulations of this invention may include one or more ad- 
ditional ingredients such as diluents, buffers, flavour- 
ing agents, binders, surface active agents, thickeners, 
lubricants, preservatives, e.g. methyl hydroxybenzoate (in- 

15 eluding anti -oxidants) , emulsifying agents and the like. 
The compositions may further contain other therapeu- 
tically active compounds usually applied in the treatment 
of the above mentioned pathological conditions. 

The present invention further concerns a method for 

20 treating patients suffering from one of the above patholog- 
ical conditions, said method consisting of administering to 
a patient in need of treatment an effective amount of one 
or more compounds of formula I, alone or in combination 
with one or more other therapeutically active compounds 

25 usually applied in the treatment of said pathological 

conditions. The treatment with the present compounds and/or 
with further therapeutically active compounds may be 
simultaneous or with intervals. 

In the treatment of systemic disorders daily doses of 

30 from 0.1-100 \ig t preferably from 0.2-25 /xg, of a compound 
of formula I are administered. In the topical treatment of 
dermatological disorders, ointments, creams or lotions con- 
taining from 0.1-500 iig/g, and preferably from 0.1-100 
pg/gi of a compound of formula I are administered. For top- 

35 ical use in ophthalmology ointments, drops or gels contain- 
ing from 0.1-500 \ig/g, and preferably from 0.1-100 y.g/g, of 
a compound of formula I are administered. The oral composi- 
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tions are formulated, preferably as tablets, capsules, or 
drops, containing from 0.05-50 /zg, preferably from 0.1-25 
//g, of a compound of formula I, per dosage unit. 

The invention will now be further described in the 
5 following non-limiting General Procedures, Preparations and 
Examples : 

General Procedures, Preparations and Examples 

The exemplified compounds I are listed in Table 1, 

10 whereas compounds of the general formula II, III and V are 
listed in Table 2. 

For 1 H nuclear magnetic resonance spectra (3 00 Mhz) 
chemical shift values (6) are quoted, unless otherwise 
specified, for deuteriochlorof orm solutions relative to 

15 internal tetramethylsilane (5 = 0.00) or chloroform (6 = 
7.25) . The value for a multiplet, either defined (doublet 
(d) , triplet (t) , quartet (q) ) or not (m) at the approxi- 
mate mid. point is given unless a range is quoted (s = 
singlet, b = broad) . 

20 Ether is diethyl ether, and was dried over sodium. 

THF was dried over sodium/benzophenone . Petroleum ether 
refers to the pentane fraction. Reactions were run at room 
temperature unless otherwise noted. The work-up procedure 
referred to involves dilution with the specified solvent 

2 5 (otherwise the organic reaction solvent) # extraction with 

water and then brine, drying over anhydrous MgS0 4 , and con- 
centration in vacuo to give a residue. Chromatography was 
performed on silica gel. 
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Table 1 





Comp. 


Example 


General 


20 


Y 


Q 


R 


X 


5 


No. 


No. 


formula 


conf . 












101 


1 


I 


R 


s 


( CH^ ) „ 
2 2 


Et 


OH 




102 


2 


I 


S 


s 


(CH^) 
v 2 2 


Et 


OH 




103 


3 


I 


R 


s 


(CH~ ) 


Et 


OH 




104 


4 


I 


s 


s 


(CH^ ) 
v 2 3 


Et 


OH 


10 


105 


5 


I 


R 


s 


(CH~ ) 
^ 2 ; 4 


Et 


OH 




106 




I 


s 


c 


(CH ) 
lv-ri 2 ; 4 


Ft- 

Cj L. 


un 




107 

X \J 1 




T 

X 


u 

rs. 




pU fm-P U \ 

v-xi 2 v ni ^_^n^ / 


IjL 


VJll 




1 Oft 

X VJ O 


p 

o 


T 
X 




c 


CH 2 lm C 6 H 4 } 




Url 






q 


T 
X 


P 


c 


v^rl 2 v-.xl = v-rl 


Jb u 


vJrl 


J. O 


i i n 


1U 


1 


c 


c 
o 


uxl 2 v*ri=Cri 




Url 




ITT 
111 


J. J. 


T 
X 


rv 


o 
o 


r*rj o o 

Url 2 L-c=L- 




vJrl 




1 1 o 


j. ^ 


T 
X 


c 
o 


c 

o 






Url 




1 1 *5 
11J 


1 


T 
X 




c 
o 


(CH 2 ) 3 


Me 


Url 




11/ 
114 


14 


T 
1 


c 
o 


c 
o 


(CH 2 ) 3 


Me 


OH 


o n 
U 




Id 


T 
1 


K 




(CH 2 ) 4 


Me 


OH 




lib 


lb 


1 


o 


s 


(CH 2 ) 4 


Me 


OH 




11 1 


1 / 


1 


K 


5 


CH 2 (m-C 6 H 4 ) 


Me 


ATI 

OH 




Ho 


lo 


1 


o 


s 


CH 2 im-CgH^ ; 


Me 


OH 




H y 


i y 


T 
1 




s 


PT7 /~tTT ptT 

url 2 Ori=Cri 


Me 


OH 


^* -> . 


ion 


*s u 


T 
1 


o 
o 


o 


Uxl 2 Cri = L.ri 


TUT-. 

Me 


rvTJ 

Url 




121 


21 


I 


R 


s 


CH 2 CsC 


Me 


OH 




122 


22 


I 


s 


s 


CH 2 C=C 


Me 


OH 




123 


23 


I 


R 


S(0) * 


(CH 2 ) 4 


Et 


OH 




124 


24 


I 


R 


S(0)n 


(CH 2 ) 4 


Et 


OH 


30 


125 


25 


I 


S 


S(O) * 


(CH 2 ) 4 


Et 


OH 




126 


26 


I 


S 


S (O) □ 


(CH 2 ) 4 


Et 


OH 




127 


27 


I 


R 


s(o) 2 


(CH 2 ) 4 


Et 


OH 




128 


28 


I 


S 


s(o) 2 


(CH 2 ) 4 


Et 


OH 




129 


29 


I 


R 


S(0) * 


CH 2 (m-C 6 H 4 ) 


Me 


OH 


35 


130 


30 


I 


R 


S (O) n 


CH 2 (m-C 6 H 4 ) 


Me 


OH 
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Table 1 (Continued) 



Comp. 
No. 


Example 
No. 


General 
formula 


20 
conf . 


Y 


Q 


R 


X 


131 


31 


I 


S 


S(O) * 


CH 2 (m-C 6 H 4 ) 


Me 


OH 


132 


32 


I 


S 


S (O) ° 


CH 2 (m-C 6 H 4 ) 


Me 


OH 


133 


33 


I 


R 


s(o) 2 


CH 2 (m-C 6 H 4 ) 


Me 


OH 


134 


34 


I 


S 


S(0) 2 


CH 2 (m-C 6 H 4 ) 


Me 


OH 


135 


35 


I 


R 


s 


(CH 2 ) 2 


Me 


OH 


136 


36 


I 


S 


s 


(CH 2>2 


Me 


OH 



* This compound has arbitrarily been given the R-configura 
15 tion at the sulfur atom. 

° This compound has arbitrarily been given the S-configura 
tion at the sulfur atom. 

20 Table 2 



Comp. 
No. 


Prep. 
No. 


General 
formula 


20 
conf . 


Y 


Q 


R 


X 


8 


5 


II 


R 


S 


(CH 2 ) 2 


Et 


OH 


9 


5 


II 


S 


S 


(CH 2 ) 2 


Et 


OH 


10 


6 


II 


R 


S 


(CH 2 ) 3 


Et 


OH 


11 


6 


II 


S 


S 


(CH 2 ) 3 


Et 


OH 


12 


7 


II 


R 


S 


(CH 2 ) 4 


Et 


OH 


13 


7 


II 


S 


S 


(CH 2 ) 4 


Et 


OH 


14 


8 


II 


R 


S 


CH 2 (m-C 6 H 4 ) 


Et 


OH 


15 


8 


II 


S 


s 


CH 2 (m-C 6 H 4 ) 


Et 


OH 


16 


9 


II 


R 


s 


CH 2 CH=CH 


Et 


OH 


17 


9 


II 


S 


s 


CH 2 CH=CH 


Et 


OH 


18 


10 


II 


R 


s 


CH 2 CsC 


Et 


OH 


19 


10 


II 


S 


s 


CH 2 C=C 


Et 


OH 
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Table 2 (Continued) 



5 


Comp. 
NO. 


Prep . 
No. 


General 
formula 


20 
conf . 


Y 


Q 


R 


X 




20 


11 


II 


R 


S 


(CIO- 

z J 


Me 


OH 




21 


11 


II 


S 


S 


(CH 2 ) 3 


Me 


OH 




22 


12 


II 


R 


S 


(CH 2 ) 4 


Me 


OH 




23 


12 


II 


S 


S 


(CH ) 


Me 


OH 


10 


24 


13 


II 


R 


s 


CH, (m-C^H. ) 

Z D 4 


Me 


OH 




25 


13 


II 


S 


s 


CH, (m-C c H. ) 

Z D ft 


Me 


OH 




26 


14 


II 


R 


s 


CH,CH=CH 


Me 


OH 




27 


14 


II 


S 


s 


CH 0 CH=CH 


Me 


OH 




28 


15 


II 


R 


s 


CH~C=C 
z 


Me 


OH 


15 


29 


15 


II 


. S 


s 


CH 0 C=C 
z 


Me 


OH 




30, 31 


16 


II 


R 


S(0)# 


(CH 2 ) 4 


Et 


OH 




32, 33 


17 


II 


S 


S(0)# 


(CH ) 

Z ft 


Et 


OH 




34 


18 


II 


R 


s(o) 2 


(CH.) . 

Z 4 


Et 


OH 




35 


19 


II 


S 


S(0) 0 
2 


(CH 0 ) A 
2 4 


Et 


OH 


20 


36, 37 


20 


II 


R 


S(0)# 


CH^ (m-C^H A ) 
2 6 4 


Me 


OH 




38, 39 


21 


II 


S 


S(0)# 


CH 0 (m-C-H- ) 
2 6 4 


Me 


OH 




40 


22 


II 


R 


S(O) 0 
2 


CH 0 (m-C c H A ) 
2 6 4 


Me 


OH 




41 


23 


II 


S 


S(O) 2 


CH 0 (m-C-H- ) 
2 6 4 


Me 


OH 




42 


24 


III 


R 


S 


(CH 0 ) 0 
2 2 


Et 


OH 


25 


43 


25 


III 


S 


s 


(CH 0 ) 0 
2 2 


Et 


OH 




44 


26 


III 


R 


s 


(CH 0 ) ^ 
2 3 


Et 


OH 




45 


27 


III 


S 


s 


(CH 2 ) 3 


Et 


OH 




46 


28 


III 


R 


s 


(CH 2 ) 4 


Et 


OH 




47 


29 


III 


S 


s 


(CH 2 ) 4 


Et 


OH 


30 


48 


30 


III 


R 


s 


CH 2 (m-C 6 H 4 ) 


Et 


OH 




49 


31 


III 


S 


s 


CH 2 (m-C 6 H 4 ) 


Et 


OH 




50 


32 


III 


R 


s 


CH 2 CH=CH 


Et 


OH 




51 


33 


III 


S 


s 


CH 2 CH=CH 


Et 


OH 




52 


34 


III 


R 


s 


CH 2 C-C 


Et 


OH 


35 


53 


35 


III 


S 


s 


CH 2 C=C 


Et 


OH 




54 


36 


III 


R 


s 


(CH 2 ) 3 


Me 


OH 
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Table 2 (Continued further) 





Comp . 


Prep . 


General 


20 


Y 


Q 


R 


X 


5 


No . 


No . 


formula 


conf . 












55 


37 


III 


S 


S 


(CH 2 ) 3 


Me 


OH 




56 


38 


III 


R 


S 


(CH 2 ) 4 


Me 


OH 




57 


39 


III 


S 


s 


(CH 2 ) 4 


Me 


OH 




58 


40 


III 


R 


s 


CH 2 (m-CgH^ ) 


Me 


OH 


10 


59 


41 


III 


S 


s 


CH 2 (m-CgH 4 ) 


Me 


OH 




60 


42 


III 


R 


s 


CH 2 CH=CH 


Me 


OH 




61 


43 


III 


S 


s 


CH 2 CH=CH 


Me 


OH 




62 


44 


III 


R 


s 


CH 2 CsC 


Me 


OH 




63 


45 


III 


S 


s 


CH 2 C=C 


Me 


OH 


15 


64 


46 


III 


R 


S (O) * 


(CH 2 ) 4 


Et 


OH 




65 


47 


III 


R 


S (O) d 


(CH 2 ) 4 


Et 


OH 




66 


48 


III 


S 


S (0) * 


(CH 2 ) 4 


Et 


OH 




67 


4? 


III 


s 


S(0)n 


(CH 2 ) 4 


Et 


OH 




68 


50 


III 


R 


s(o) 2 


(CH 2 ) 4 


Et 


OH 


20 


69 


51 


III 


S 


s(o) 2 


(CH 2 ) 4 


Et 


OH 




70 


52 


III 


R 


S(O)* 


CH 2 (m-C 6 H 4 ) 


Me 


OH 




71 


53 


III 


R 


S (O) n 


CH 2 (m-C 6 H 4 ) 


Me 


OH 




72 


54 


III 


S 


S(O) * 


CH 2 (m-C 6 H 4 ) 


Me 


OH 




73 


55 


III 


S 


S (0) n 


CH 2 (m-C 6 H 4 ) 


Me 


OH 


25 


74 


56 


III 


R 


S(0) 2 


CH 2 (m-C 6 H 4 ) 


Me 


OH 




75 


57 


III 


S 


s(o) 2 


CH 2 (m-CgH 4 ) 


Me 


OH 




76 


58 


III 


R 


s 


(CH 2 ) 2 


Me 


OH 




77 


58 


III 


S 


s 


(CH 2 ) 2 


Me 


OH 




91 


68 


V 


R 


s 


(CH 2 ) 2 


Me 


OH 


30 


92 


68 


V 


S 


s 


(CH 2>2 


Me 


OH 




93 


69 


V 


R 


s 


(CH 2 ) 4 


Me 


OH 




94 


69 


V 


S 


s 


(CH 2 ) 4 


Me 


OH 




95 


70 


V 


R 


s 


CH 2 (m-C g H 4 ) 


Me 


OH 




96 


70 


V 


S 


s 


CH 2 (m-C g H 4 ) 


Me 


OH 


35 


56 


71 


III 


R 


s 


(CH 2 ) 4 " 


Me 


OH 
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Table 2 (Continued further) 

Comp. Prep. General 20 Y Q R X 
No. No. formula conf. 
5 • 

57 71 III S S (CH 2 } 4 Me 0H 

58 72 III R S CH 2 (m-C 6 H 4 ) Me OH 

59 72 III S S CH 2 (m-C 6 H 4 ) Me OH 

# A mixture of compounds with R- and S- configuration at the 
sulfur atom is produced by this reaction. These isomers are 
readily separated by chromatography. 

* This compound has arbitrarily been given the R-configura- 
15 tion at the sulfur atom. 

n This compound has arbitrarily been given the S-configura- 
tion at the sulfur atom. 

20 The synthetic sequence depicted in Scheme 1 leading to a 

mixture of compound 6 and 7 was carried out without strict 
purification of all intermediates 2, 3, .4 and 5.. The spec- 
troscopic data given for each of these compounds are ob- 
tained from purified samples. 

25 

Preparation 1 ; 1 (S) . 3 (R) -Bis- rtert-butvldimethvlsilvl- 

oxvl -20 (S) -chlorocarbonvl-9 . 10 -secopreana- 
5 (Z) , 7 (E) . 10 (19) -triene (Compound 2) 
Compound 1 (3.54 g) (Calverley, M. C, Tetrahedron 
30 43., 4609-4619 (1987) ) was dissolved in carbon tetrachloride 
(3 5 ml) and tert -butvl hypochlorite (1.00 ml) was added at 
ambient temperature. After stirring for 30 min under argon 
the reaction mixture was concentrated in vacuo to yield the 
title compound as an oil . 
35 * NMR (CC1 4 ) : 6 = 0.10 (m, 12H) , 0.64 (s, 3H) , 0.90 

(s, 9H) , 0.94 (s, 9H) , 1.41 (d, 3H) , 1.30-2.25 (m, 13H) , 
2.32 (bd, 1H) , 2.53 (dd, 1H) , 2.82 (m, 1H) , 2.94 (m, 1H) , 
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4.23 (m, 1H) , 4.50 (m, 1H) , 4.92 (m, 1H) , 4.94 (m, 1H) , 
5.81 (d, 1H) , 6.36 (d, 1H) . 

Preparation 2: 1 (S) ,3 (R) -Bis- rtert-butvldimethvlsilvl - 
5 oxvl -20 (S) -O- r ret hvloxv(thiocarbonvl) - 

thiol carbonvll -9 , 10-secopreqna-5 (Z) . - 
7 (E) . 10 (19) -triene (Compound 3) 
The crude compound 2 (4.22 g) was dissolved in ace- 
tone (35 ml) and potassium O-ethyl dithiocarbonate (1.09 g) 
10 was added while stirring at -30°C under argon. Stirring was 
continued for 30 min. The reaction mixture was allowed to 
reach room temperature and after 60 min the reaction 
mixture was washed with saturated aqueous sodium hydrogen- 
carbonate and worked up (dichlorome thane) to yield the 
15 title compound.' 

NMR: 6 = 0.05 (m, 12H) , 0.54 (s, 3H) , 0.86 (s, 9H) , 
0.90 (s, 9H) , 1.27 (d, 3H) , 1.47 (t, 3H) , 1.15-2.00 (m, 
12H) , 2.0.5 (bt, 1H) , 2.28 (bd, 1H) , 2.52 (m, 1H) , 2.55 (dd, 
1H) , 2.87 (m, 1H) , 4.21 (m, 1H) , 4.52 (m, 1H) , 4.67 (q, 
20 2H) , 4.94 (m, 1H) , 4.98 (m, 1H) , 5.82 (d, 1H) , 6.43 (d, 
1H) . 



Preparation 3 : 1 (S) , 3 (R) -Bis- rtert-butvldimethvlsilyl - 

oxvl -20 (S) 720 (R) -O-ethvlxanthoaenato-9 . 10- 
25 secopreana-5 (2) , 7 (E) . 10 (19) -triene (Com- 

pound 4 and 5) 
The crude compound 3. (4.45 g) was dissolved in ben- 
zene (150 ml) in a Pyrex flask under argon. The reaction 
mixture was heated to 60°C and was irradiated with UV-light 
30 from a high pressure ultraviolet lamp, type TQ760Z2 (Hanau) 
for 2 0 min under stirring. The reaction mixture was con- 
centrated in vacuo and purified by chromatography (di- 
chloromethane/pet . ether : 1/3) to yield the title com- 
pounds . 

35 NMR (4): 6 = 0.06 (m, 12H) , 0.64 (s, 3H) , 0.86 (s, 

9H) , 0.89 (s, 9H) , 1.42 (t, 3H) , 1.48 (d, 3H) , 1.20-1.82 
<m, 9H) , 1.85-2.15 (m, 4H) , 2.29 (bd, 1H) , 2.56 (dd, 1H) , 



WO 94/14766 PCT/DK93/00425 

23 

2.88 (dd, 1H) , 3.76 (m, 1H) , 4.21 (m, IH) , 4.53 (m, 1H) , 
4.64 (m, 2H) , 4.94 (m, IH) , 4.98 (m, IH) , 5.82 (d, IH) , 
6 .44 (d, IH) . 

NMR (5): 6 = 0.06 (m, 12H) , 0.58 (s, 3H) , 0.85 (s, 
5 9H) , 0.89 (s, 9H) , 1.41 (d, 3H) , 1.42 (t, 3H) , 1.15-2.15 

(m, 12H) , 2.25 (bd, IH) , 2.29 (bd, IH) , 2.55 (dd, IH) , 2.87 
(m, IH) , 3.65 (m, IH) , 4.21 (m, IH) , 4.52 (m, IH) , 4.63 (q, 
2H) , 4.94 (m, IH) , 4.98 (m, IH) , 5.81 (d, IH) , 6.44 (d, 
IH) . 

10 

Preparation 4 : 1 (S) . 3 (R) -Bis- rtert-butvldimethylsilvl- 

oxvl -20 (S) /20 (R) -mercapto-9 . 10-secopreana- 
5 (Z) .7(E) .10(19) -triene (Compound 6 and 7) 
To a solution of compound 4 and 5 (550 mg) in dry 
15 N,N-dimethylf ormamide (6.0 ml) was added aminoethanol (0.75 
ml) under argon and with stirring. Stirring was continued 
for 30 min at ambient temperature. The reaction mixture was 
worked up (diethyl ether) . The residue was purified by 
chromatography (diethyl ether/pet .ether : 1/20) to yield a 
20 mixture of the title compounds. 

NMR (6): 6 = 0.06 (m, 12H) , 0.55 (s, 3H) , 0.85 (s, 
9H) , 0.90 (s, 9H) , 1.41 (d, 3H) , 1.15-2.47 (m, 15H) , 2.55 
(dd, IH) , 2. 86 (bd, IH) , 2.94 (m, IH) , 4.21 (m, IH) , 4.52 
(m, IH) , 4.93 (m, IH) , 4.98 (m, IH) , 5.82 (d, IH) , 6.44 (d, 
25 IH) . 

NMR (7): 6 = 0.06 (m, 12H) , 0.59 (s, 3H) , 0.86 (s, 
9H) , 0.90 (s, 9H) , 1.51 (d f 3H) , 1.15-2.47 (m, 15H) , 2.55 
(dd, IH) , 2.80-3.05 (m, 2H) f 4.21 (m, IH) , 4.52 (m, IH) , 
4.93 (m, IH) , 4.98 (m, IH) , 5.82 (d, IH) , 6.44 (d, IH) . 

30 

General Procedure 1 : Alkylation of compounds 6 and/or 7 

to compounds of the general formula 
II 

To a solution stirred under argon of compound 6. 
35 and/or 7 (1.0 mmol) and 18-Crown-6 (0.5 mmol) in dry THF 
(10 ml) was added potassium hydride (1,5 mmol, 20% i oil) 
followed by the requisite alkylating agent IV (2.0 mmol). 
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10 



15 



20 



25 



30 



The mixture was stirred for 4 5 min at ambient temperature 
and then quenched with a few drops of water. The reaction 
mixture was worked up (diethyl ether) and the residue 
purified by chromatography to yield the separated title 
compounds . 

General Procedure 2 : Alkvlation of compounds 6 and/or 7 

to compounds of the general formula 
II 

A solution of 6 and/or 7 (1.25 mmol) was stirred 
with solid potassium carbonate (1.6 mmol) for 15 min in DMF 
(5 ml) . The requisite alkylating agent IV (1.5 mmol) in DMF 
(3 ml) was added and the mixture was stirred for 3 h. Work 
up (diethyl ether) and chromatography gave the separated 
title compounds. 

General Procedure 3 : Isomerization of compounds of the 

general formula II to compounds of 
the general formula III 
A solution of a compound of the general formula II 
(0.1 mmol), anthracene (0.2 mmol) and triethylamine (0.05 
ml) in dichloromethane (4.0 ml) under argon in a Pyrex 
flask was irradiated with UV-light from a high pressure 
ultraviolet lamp, type TQ760Z2 (Hanau) at ca. 10°C for 20 
min under stirring. The reaction mixture was concentrated 
in vacuo and treated with pet. ether (2x5 ml). After fil- 
tering the filtrate was concentrated in vacuo and purified 
by chromatography (mixture of dichloromethane and pet. ether 
as eluant) to yield the title compound. 

General Procedure 4 : Deprotection of compounds with the 



To a solution of a compound with the general 
formula III (0.05 mmol) in ethyl acetate (0.25 ml) was 
added acetonitrile (1.0 ml) followed by a 5% solution of 



general formula III to the 
corresponding compounds I by treat- 
ment with "HF" 
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hydrofluoric acid in acetonitrile : water , 7:1 (0.8 ml) under 
argon and with stirring. Stirring was continued for 45 min 
at ambient temperature. Saturated aqueous sodium hydrogen- 
carbonate (10 ml) was added, and the reaction mixture was 
5 worked up (ethyl acetate) . The residue was purified by 

chromatography (ethyl acetate as eluant) to yield the title 
compound . 

General Procedure 5 : Deprotection of compounds of the 
10 general formula III to the corre- 

sponding compounds I by treatment 
with tetra-n-butvlammonium fluoride 
To a solution of a compound of the general formula 
III (0.16 mmol) in THF (5 ml) , a solution of TBAF (300 mg) 
15 in THF (5 ml) was added while stirring at 60°C under argon. 
Stirring was continued for one hour at 6 0°C, the reaction 
mixture was washed with saturated aqueous sodium hydrogen - 
carbonate and worked up (ethyl acetate) . The residue was 
purified by chromatography (ethyl acetate as eluant) to 
20 yield the title compound. 

General Procedure 6 : Deprotection of compounds with the 

general formula III to the 
corresponding compounds I by treat- 
25 ment with pvridinium toluene-4 -sul- 

fonate 

PPTS (2 mg) was added to a solution of a compound 
with the general formula III (0.16 mmol) in 99% ethanol (2 
ml) , and the mixture was stirred at 5 0°C under argon for 
30 one hour. The mixture was washed with saturated aqueous 

sodium hydrogencarbonate and worked up (ethyl acetate) . The 
crude product was purified by chromatography (ethyl acetate 
as eluant) to give the title compound. 



35 
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General Procedure 7 : Oxidation of 22-thia compounds of 

the general formula II to the corre- 
sponding isomeric sulfoxides also of 
the general formula II 
5 To a mixture of a 22-thia compound of the general 

formula II (0.15 mmol) , sodium hydrogen carbonate (10 mg ) , 
a 2% (w/v) solution of sodium tungstate, dihydrate (10 pi) 
and methanol (0.5 ml) was added 30% hydrogenperoxide (24 
111) and chloroform (0.5 ml). After stirring at the appro- 
10 priate temperature for several hours water was added and 
the mixture worked up (dichloromethane) to give a residue 
which was chromatographed to separate the pure 22 (R) - and 
22 (S) -sulfoxides . 

15 General Procedure 8 : Oxidation of 22-thionvl compounds of 

the general formula II to the corre- 
sponding sulfonyl compounds also of 
the general formula II 
To a mixture of a 22-thionyl compound (22 (R) and/or 
20 22 (S) of the general formula II (0.15 mmol) , sodium hydro- 
gen carbonate (30 mg) , a 2% (w/v) solution of sodium tung- 
state, dihydrate (3 0 /xl) and methanol (0.6 ml) was added 
30% hydrogenperoxide (36 pi) . After stirring at the appro- 
priate temperature for several hours water was added and 
25 the mixture worked up (dichloromethane) to give a residue 
which was chromatographed to give the title compound. 

General procedure 9 : Alkvlation of compounds 89 and/or 90 

to compounds of the general formula 
30 Y 

A solution of compound 89 and/or 90. (0.75 mmol) was 
stirred with solid potassium carbonate (0.76 mmol) for 15 
min in DMF (5 ml) under argon. The requisite alkylating 
agent IV (1.13 mmol) in DMF (5 ml) was added and the mix- 
35 ture was stirred for 3 h. Work up (diethyl ether) and chro- 
matography gave the title compounds. 
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General procedure 10 : Coupling of compounds of the general 



A solution of compound 99. (0.60 mmol) (Baggiolini, 



was cooled to -78°C under argon and with stirring. n-Butyl 
lithium (0.60 mmol, 1.6 M in hexane) was added over a few 
minutes and the resulting deep red solution was allowed to 
stir for another 20 min. Compounds of the general formula V 
(0.50 mmol, in 3 ml THF) were then added within 5 min to 
the reaction mixture. The mixture was stirred for 2 h and 
was then allowed to come to room temperature. It was 
quenched with a drop of water and worked up (ethyl acet- 
ate/pet .'ether : 1/1). The residue was purified by chromato- 
graphy (mixture of dichlorome thane and pet. ether as eluant) 
to yield the separated title compounds. 



Preparation 5 : Compound 8 and 9 
Method: General Procedure 1. 

Alkylating agent : 5-Bromo-3-ethyl-3-trimethylsilyl- 
oxy-pentane (0.5 g) . 

Preparation 6 : Compound 10 and 11 
Method: General Procedure 1. 

Alkylating agent : 6-Bromo-3-ethyl-3-trimethylsilyl- 
oxyhexane (0.5 g) . 

NMR (10): 6 = 0.05 (m, 12H) , 0.09 (s, 9H) , 0.62 (s, 



3H) , 0.80 (t, 6H) , 0.85 (s, 9H) , 0.90 (s, 9H) , 1.28 (d, 

3H) , 1.45 (q, 4H) , 1.15-2.15 (m, 17H) , 2.30 (bd, 1H) , 2.47 

(m, 2H) , 2.55 (dd, 1H) , 2.66 <m, 1H) , 2.87 (m, 1H) , 4.21 

(m, 1H) , 4.52 (m, 1H) , 4.94 (m, 1H) , 4.98 <m, 1H) , 5.81 (d, 

1H) , 6 .45 (d, 1H) . 



formula V with \1Z , 3S , 5R1 - \2 - \3 . 5 - 
Bis- rtert-butvldimethvlsilvloxvl -2- 
methvlenecvclohexvlidenel ethvll di- 
phenvlphosphine oxide, (compound 99) 
to compounds of the gene ral formula 
III 



G.H. et al, J.Org.Chem. 51, 3098-3108 (1986)) in THF (7 ml) 
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NMR (11): 6 = 0.05 (m, 12H) , 0.09 (s, 9H) , 0.57 (s, 
3H) , 0.81 (t, 6H) , 0.85 (s, 9H) , 0.89 (s, 9H) , 1.38 (d, 
3H) , 1.46 (q, 4H) , 1.15-2.17 (m, 17H) , 2.29 (bd ; 1H) , 2.50 
(m, 2H) , 2.56 (dd, 1H) , 2.65 (m, 1H) , 2.87 (m, 1H) , 4.21 
5 (m, 1H) , 4.52 (m, 1H) , 4.94 (m, 1H) , 4.98 (m, 1H) , 5.82 <d, 
1H) , 6.44 (d f 1H) . 



Preparation 7 : Compound 12 and 13 
Method : General Procedure 1 . 
10 Alkylating agent: 7-Bromo-3-ethyl-3-trimethylsilyl- 

oxyheptane . 

Preparation 8 : Compound 14 and 15 
Method: General Procedure 2. 
15 Alkylating agent: 3- (1 -Ethyl -1-hydroxypropyl) benzyl 

bromide . 



Preparation 9 : Compound 16 and 17 
Method: General Procedure 1. 
20 Alkylating agent: 6-Bromo-3-ethyl-3-trimethylsily- 

loxyhex-4 -ene . 

Preparation 10 : Compound 18 and 19 
Method : General Procedure 1 . 
25 Alkylating agent : 6-Bromo-3-ethyl-3-trimethylsilyl- 

oxyhex-4 -yne . 

Preparation 11 : Compound 2 0 and 21 
Method: General Procedure 1. 
30 Alkylating agent: 5-Bromo-2-methyl-2-trimethylsil- 

yl-oxypentane . 

Preparation 12 : Compound 22 and 23 
Method: General Procedure 1. 
35 Alkylating agent: 6-Bromo-2-methyl-2-tetrahydro- 

pyranyloxyhexane . 
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Preparation 13 : Compound 24 and 2 5 
Method: General Procedure 2. 

Alkylating agent: 3- ( 1 -Methyl -1 -hydroxy ethyl) benzyl 
bromide . 

5 

Preparation 14: Compound 2 6 and 2 7 
Method: General Procedure 1. 

Alkylating agent : 5-Bromo-2-methyl-2-trimethylsily- 
loxypent-4 -ene . 

10 

Preparation 15 : Compound 28 and 29 
Method: General Procedure 1. 

Alkylating agent : 5 -Bromo- 2 -methyl - 2 - trimethylsily - 
loxypent - 4 -yne . 

15 

Preparation 16: 
Method : General 

Preparation 17 : 

2 0 Method: General 

Preparation 18 : 
Method: General 

25 Preparation 19 : 

Method : General 

Preparation 2 0 : 
Method : General 

30 

Preparation 21 : 
Method: General 

Preparation 22 : 

3 5 Me t hod : Gene r a 1 



Compound 3 0 and 31 
procedure 7. 

Compound 32 and 3 3 
procedure 7 . 

Compound 34 
procedure 8 . 

Compound 3 5 
procedure 8 . 

Compound 3 6 and 3 7 
procedure 7 . 

Compound 3 8 and 3 9 
procedure 7 . 

Compound 4 0 
procedure 8 . 
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Preparation 2 3 : Compound 41 
Method: General procedure 8. 

Preparation 24 : Compound 42 
5 Method : General Procedure 3 . 

Starting material: Compound JB. 

Preparat ion 25 : Compound 43 
Method: General Procedure 3. 
10 Starting material: Compound 9.. 

Preparation 26 : Compound 44 

Method : General Procedure 3 . 

Starting material: Compound 10 . 
15 NMR: 6 = 0.05 (m, 12H) , 0.08 (s, 9H) , 0.60 (s, 3H) , 

0.81 (m, 6H) , 0.86 (s, 18H) , 1.27 (d, 3H) , 1.45 (q, 4H) , 
1.15-2.15 (m, 17H) , 2.21 (dd, 1H) , 2.37-2.57 (m, 3H) , 2.65 
(m, 1H) , 2.82 (m, 1H) , 4.18 (m, 1H) , 4.36 (m, 1H) , 4.85 (m, 
1H) , 5.17 (m, 1H) , 6.00 (d, 1H) , 6.23 (d, 1H) . 

20 

Preparation 27 : Compound 4 5 
Method: General Procedure 3. 
Starting material: Compound 11 . 

NMR: 6 = 0.05 (m, 12H) , 0.09 (s, 9H) , 0:55 (s, 3H) , 
25 0.81 (t, 6H) , 0.86 (s, 18H) , 1.37 (d, 3H) , 1.45 (q, 4H) , 

1.15-2.14 (m, 17H) , 2.21 (dd, 1H) , 2.44 (dd, 1H) , 2.48 (m, 
2H) , 2.64 (m, 1H) , 2.82 (m, 1H) , 4.18 (m, 1H) , 4.36 (m, 
1H) , 4.85 (m, 1H) , 5.17 (m, 1H) , 6.01 (d, 1H) , 6.22 <d, 



30 



1H) 



Preparation 28: Compound 4 6 
Method: General Procedure 3. 
Starting material: Compound 12. 



35 



Preparation 29 : Compound 4 7 
Method: General Procedure 3. 
Starting material: Compound 13.. 
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Preparation 30 : Compound 4 8 
Method: General Procedure 3. 
Starting material: Compound 14 » 

Preparation 31 : Compound 4 9 
Method: General Procedure 3. 
Starting material: Compound 15. 

Preparation 32 : Compound 50 
Method: General Procedure 3. 
Starting material: Compound 16. 

Preparation 33 : Compound 51 
Method: General Procedure 3. 
Starting material: Compound 17 . 

Preparation 34 : Compound 52 
Method: General Procedure 3. 
Starting material: Compound 18 . 

Preparat ion 3 5 : Compound 53 
Method: General Procedure 3. 
Starting material: Compound 19. 

Preparation 36 : Compound 54 
Method: General Procedure 3. 
Starting material: Compound 20. 

Preparation 37 : Compound 5 5 
Method: General Procedure 3. 
Starting material: Compound 21 . 

Preparat ion 3 8 : Compound 56 
Method: General Procedure 3. 
Starting material: Compound 22 . 
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Preparation 39 : Compound 57 
Method: General Procedure 3. 
Starting material: Compound 23 . 

Preparation 40 : Compound 58 
Method : General Procedure 3 . 
Starting material: Compound 24 . 

Preparation 41 : Compound 59 
Method: General Procedure 3. 
Starting material: Compound 2 5 . 

Preparation 42 : Compound 60 
Method: General Procedure 3. 
Starting material: Compound 26 . 

Preparation 43 : Compound 61 
Method: General Procedure 3. 
Starting material: Compound 27 . 

Preparation 44 : Compound 62 
Method: General Procedure 3. 
Starting material: Compound 28 . 

Preparat ion 4 5 : Compound 63 
Method: General Procedure 3. 
Starting material: Compound 29 . 

Preparation 4 6 : Compound 64 
Method: General Procedure 3. 
Starting material: Compound 30 . 

Preparation 47 : Compound 65 
Method: General Procedure 3. 
Starting material: Compound 31. 
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Preparation 4 8 : 



Compound 6 6 



10 



15 



20 



25 



30 



Method: General Procedure 3. 
Starting material: Compound 32 . 

Preparation 49 : Compound 67 
Method: General Procedure 3. 
Starting material: Compound 33 . 

Preparation 50 : Compound 68 
Method: General Procedure 3. 
Starting material: Compound 34 . 

Preparation 51 : Compound 6 9 
Method: General Procedure 3. 
Starting material: Compound 35 . 

Preparation 52 : Compound 70 
Method : General Procedure 3 . 
Starting material: Compound 36.. 

Preparation 53 : Compound 71 
Method: General Procedure 3. 
Starting material: Compound 37 . 

Preparation 54 : Compound 72 
Method: General Procedure 3. 
Starting material: Compound 38 . 

Preparation 55 : Compound 73 
Method: General Procedure 3. 
Starting material: Compound 39 . 

Preparation 56 : Compound 74 
Method: General Procedure 3. 
Starting material: Compound 40. . 
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Preparation 57 : Compound 75 
Method: General Procedure 3. 
Starting material: Compound 41. 

5 Preparation 58 : Compound 76 and 77 

Method: General Procedure 10. 
Starting material: Compound 91 and 92 . 

NMR (76): 6 = 0.05 <m, 12H) , 0.10 (s, 9H) , 0.60 

(s, 3H) , 0.87 (s, 18H) , 1.22 (s, 6H) , 1.28 (d, 3H) , 1.10- 
10 2.05 (m, 15H) , 2.20 (dd, 1H) , 2.40-2.60 (m, 3H) , 2.66 (m, 

1H) , 2.82 (m, 1H) , 4.18 (m, 1H) , 4.37 <m, 1H) , 4.85 (m, 
1H) , 5.17 (m, 1H) , 6.00 (d, 1H) , 6.23 (d, 1H) 

NMR (77): 6 = 0.05 (m, 12H) , 0.10 (s # 9H) , 0.56 

(s, 3H) , 0.87 (s, 18H) , 1.22 (s, 6H) , 1.37 (d, 3H) , 1.10- 
15 2.10 (m, 15H) , 2.20 (dd, 1H) , 2.44 (dd, 1H) , 2.55 (m, 2H) , 

2.65 (m, 1H) , 2.82 (m, 1H) , 4.17 (m, 1H) , 4.36 (m, 1H) , 

4.85 (m, 1H) , 5.17 (m, 1H) , 6.01 (d, 1H) , 6.22 (d, 1H) . 

Preparation 60 : 20 (S) - (4 -methvlbenzenesulf onvloxvmethvl ) - 
20 -8 (S) - (methvldiphenvlsil vloxv) -de-A.B- 

-precmane (compound 79) 
Compound 78 (15.9 g) (Lythgoe, B. et aJ, J.Chem.- 
Soc, Perkin Trans. 1, 2608-2612 (1977)) and imidazole (7.39 
g) was dissolved in DMF (250 ml) . Diphenylmethylchloro- 
25 silane (11.9 ml) was added and the reaction mixture was 

stirred 20 h under argon. The reaction mixture was parti- 
tioned between water/ice and diethyl ether. The organic 
phase was washed with hydrochloric acid (1 N) and worked 
up. The residue was purified by chromatography (ethyl 
30 acetate/pet .ether : 1/10) to yield the title compound. 

NMR: 6 = 0.62 (s, 3H) , 0.97 (d, 3H) , 0.99 (s, 3H) , 
1.05-2.00 (m, 13H) , 2.45 (s, 3H) , 3.80 (dd, 1H) , 3.96 (dd, 
1H) , 4.13 (m, 1H) , 7.37 (m, 8H) , 7.58 (m, 4H) , 7.79 (m, 
2H) . 
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Preparation 61 : 20 (S) -f ormyl-8 (S) - (methvldiphenvlsilvloxy) - 

-de- A. B-pregnane (compound 80) 
Compound 79 (5.80 g) and dry sodium hydrogencarb- 
onate (908 mg) was dissolved in DMSO (150 ml, previously 
5 heated to 150°C for 10 min and allowed to reach room tem- 
perature under argon) and the solution was heated to 110°C 
for 90 min. The mixture was cooled to room temperature and 
worked up. Chromatography (diethyl ether/pet . ether : 1/20) 
of the residue yielded the title compound. 
10 NMR: 6 = 0.62 <s, 3H) , 1.06 (s, 3H) , 1.09 <d, 3H) , 

1.05-2.00 (m, 12H) , 2.37 (m, 1H) # 4.16 (m, 1H) , 7.37 (m # 
6H) , 7.57 (m, 4H) , 9.57 (d, 1H) . 

Preparation 62 : 20 (S) -chlorocarbonvl -8 (S) - (methyldiphenyl- 
15 silvloxv) -de -A, B -pregnane (compound 81) 

Compound .80 (2.97 g) was dissolved in carbon tetra- 
chloride (40 ml) and tert-butyl hypochlorite (1.30 ml) was 
added at ambient temperature. After stirring for 90 min 
under argon more tert-butyl hypochlorite (0.50 ml) was ad- 
20 ded. After additional 90 min the reaction mixture was con- 
centrated in vacuo to yield the title compound. It was im- 
mediately used without further purification. 

NMR: 6 = 0.63 (s, 3H) , 1.06 (s, 3H) , 1.33 (d, 3H> , 
1.00-2.00 (m, 12H) , 2.83 (m, 1H) , 4.16 (m, 1H) , 7.36 (m, 
25 6H) , 7.57 (m, 4H) . 

Preparation 63 : 20 (S) - f f ethoxv (thiocarbonyl) thiol -carbon- 

yll -8 (S) - (methyldiphenvlsilyloxv) -de-A.B- 
- pregnane (compound 82 ) 

3 0 The crude compound 81 was dissolved in acetone (4 0 

ml) and potassium O-ethyl dithiocarbonate (1.19 g) was ad- 
ded slowly (20 min) while stirring at -30°C under argon. 
The temperature was maintained for 1 h and then allowed to 
reach room temperature. After 3 h altogether the reaction 

35 mixture was washed with saturated aqueous sodium hydrogen- 
carbonate and worked up (dichloromethane) . Chromatography 
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(dichloromethane/pet . ether : 1/3) yielded the title com- 
pound . 

NMR: 6 = 0.62 (s, 3H) , 1.03 (s, 3H) , 1.24 (d, 3H) , 
1.47 (t, 3H) , 1.12-1.96 (m, 12H) , 2.52 (m, 1H) , 4.15 (m, 
5 1H) , 4.67 (q, 2H) , 7.36 (m, 6H) , 7.57 (m, 4H) . 

Preparation 64 ; 20 (S) /20 (R) - fethoxv (thiocarbonvl ) thiol - 

-8 (S) - (methyldiphenvlsilvloxv) -de-A. B- 
precmane (compound 83/84) 

10 Compound 82. (3.23 g) was dissolved in benzene (70 

ml) in a pyrex flask under argon'. The reaction mixture was 
heated to 60°C and was irradiated with UV-light from a high 
pressure ultraviolet lamp, type TQ760Z2 (Hanau) , for 20 min 
with stirring. The reaction mixture was concentrated in 

15 vacuo to yield the title compounds without further purifi- 
cation. 

NMR (83.): 6 = 0.63 (s , 3H) , 1.14 (s, 3H) , 1.42 (t, 
3H) , 1.4.7 (d, 3H) , 1.00-2.03 (m, 12H) , 3.79 (m, 1H) , 4.15 
(m, 1H) , 4.65 (q, 2H) , 7.36 (m, 6H) , 7.58 (m, 4H) . 
20 NMR (84): * = 0.63 (s, 3H) , 1.08 (s, 3H) , 1.39 (d, 

3H) , 1.42 (t, 3H) , 1.00-2.00 (m, 11H) , 2.24 (m, 1H) , 3.68 
(m, 1H) , 4.15 (m, 1H) , 4.65 (q, 2H) , 7.36 <m, 6H) , 7.58 (m, 
4H) . 

25 Preparation 65 : 20(S)/20(R)- fethoxy (thiocarbonvl) thiol -de- 

A.B-preanane-8 (S) -ol (compound 85/86) 
To a mixture of compound 83 and 84. (3.06 g) in 
ethyl acetate (20 ml) was added acetonitrile (10 ml) 
followed by a 5% solution of hydrofluoric acid in aceto- 

3 0 nitrile : water , 7:1 (30 ml) under argon and with stirring. 
Stirring was continued for 1 h at ambient temperature. 
Saturated aqueous sodium hydrogencarbonate (100 ml) was 
added, and the reaction mixture was worked up (ethyl 
acetate) . The residue was purified by chromatography 

35 (diethyl ether/pet . ether : 1:3) to yield a mixture of the 
title compounds. 
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NMR (85): 6 = 1.03 (s, 3H) , 1.40 (t, 3H) , 1.44 (d, 
3H) , 1.00-2.05 (m, 13H) , 3.75 (m, 1H) , 4.07 (m, 1H) , 4.63 
(m, 2H) . 

NMR (86): 6 = 0.96 (s, 3H) , 1.37 (d, 3H) , 1.40 (t # 
5 3H) , 1.00-2.05 (m, 12H) , 2.22 (m, 1H) , 3.63 (m, 1H) , 4.07 
(m, 1H) , 4 . 63 (m, 2H) . 

Preparation 66 : 20 (S) /20 (R) - fethoxv ( thiocarbonvl ) thiol -de- 

-A, B-preanane-8-one (compound 87/88 ) 

10 DMSO (319 mg) , dissolved in dichloromethane (2.0 

ml) , was added within 5 min to a stirred solution of 
oxalylchloride (259 mg) in dichloromethane (4.0 ml) at 
-65°C under argon. The reaction mixture was stirred for 5 
min when a solution of compound 85 and 86. in dichloro- 

15 methane (2.0 ml) was added within 5 min. Stirring was con- 
tinued for an additional 15 min. Triethylamine (1.25 ml) 
was added. The reaction mixture was stirred for 15 min and 
was then allowed to warm to room temperature. Hydrochloric 
acid (IN, 15 ml) was added and the reaction mixture was 

20 worked up (dichloromethane) to yield a mixture of the title 
compounds . 

NMR (87): 6 = 0.75 (s, 3H) , 1.42 (t, 3H) , 1.51 (d, 
3H) , 1.35-2.56 (m, 12H) , 3.79 (m, 1H) , 4.65 (q, 2H) . 

NMR (88): 6 = 0.69 (s, 3H) , 1.41 (d, 3H) , 1.43 (t, 
25 3H) , 1.35-2.56 (m, 12H) , 3.67 (m, 1H) , 4.65 <q, 2H) . 

Preparation 6 7 : 20 (S) /2 0 (R) -mercapto-de-A, B -pregnane -8 -one 

(compound 8 9/90) 
To a stirred solution of compound .87 and 8j8 (512 

3 0 mg) in dry DMF (15 ml) was added aminoethanol (1.50 ml) 
under argon. The reaction mixture was worked up (diethyl 
ether) after 1 h at ambient temperature. The residue was 
purified by chromatography (diethyl ether/pet .ether: 1:2) 
to yield a mixture of the title compounds. 

35 NMR (89): d =0.66 (s, 3H) , 1.44 (d, 3H) , 1.30- 

2.62 (m, 13H) , 2.93 (m, 1H) . 
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NMR (90): 6 = 0.70 (s, 3H) , 1.37 (d, 3H) , 1.30- 
2.62 (m, 13H) , 2.86 (m, 1H) . 

Preparation 68 : Compound 91 and 92 

5 Method: General Procedure 9. 

Alkylating agent: 4-Bromo-2-methyl-2-trimethyl- 
silyloxy-butane (0.30 g) . 

NMR (91) : 6 = 0.09 (s, 9H) , 0.70 (s, 3H) , 1.21 (s, 
6H) , 1.28 (d, 3H) , 1.00-2.75 (m f 17H) . 
10 NMR (92): 6 = 0.09 (s, 9H) , 0.66 (s, 3H) , 1.21 (s, 

6H) , 1.39 (d, 3H) , 1.00-2.75 (m, 17H) . 

Preparation 69 : Compound 93 and 94 

Method: General Procedure 9. 
15 Alkylating agent: 6-Bromo-2-methyl-2-trimethylsil- 

yloxy-hexane (0.26 g) . 

NMR (93): 6 = 0.08 (s, 9H) , 0.70 (s, 3H) , 1.18 (s, 
6H) , 1.28 (d, 3H) , 1.15-2.25 (m, 21H) . 

NMR (94): $ = 0.08 (s, 9H) , 0.66 (s, 3H) , 1.18 (s, 
20 6H) , 1.38 (d, 3H) , 1.15-2.25 (m, 21H) . 

Preparation 70 : Compound 95 and 96 

Method: General Procedure 9. 

Alkylating agent: 3- (1-methyl-l- [trimethylsilyl - 
25 oxy] ethyl) benzylbromide (0.27 g) . 

NMR (95): 6 = 0.09 (s, 9H) , 0.44 (s, 3H) , 1.31 (d, 
3H) , 1.55 (s, 6H) , 1.20-2.65 (m, 13H) , 3.71 (m, 2H) , 7.15 
(m, 1H) , 7.23 (t, 1H), 7.30 (m, 1H) , 7.39 (m, 1H) . 

NMR (96): 6 = 0.08 (s, 9H) , 0.54 (s, 3H) , 1.40 (d, 
30 3H) , 1.55 (s, 6H) , 1.20-2.65 (m, 13H) , 3.73 (m, 2H) , 7.15 
(m, 1H) , 7.23 (t, 1H) , 7.30 (m, 1H) , 7.39 (m, 1H) . 

Preparation 71 : Compound 5 6 and 57 
Method: General Procedure 10. 
35 Starting material: Compound 93_ and 94.. 

NMR (56): 6 = 0.05 (m, 12H) , 0.09 (s, 9H) , 0.60 
(s, 3H) , 0.86 (s, 18H) , 1.19 (s, 6H) , 1.27 (d, 3H) , 1.10- 



WO 94/14766 



PCT/DK93/00425 



39 

2.12 (m, 19H) , 2.20 (dd, 1H) , 2.43 (m, 1H) , 2.48 (m, 2H) , 
2.63 (m, 1H) , 2.82 (m, 1H) , 4.18 (m, 1H) , 4.36 (m, 1H) , 
4.85 (m, 1H) , 5.17 (m, 1H) , 6.00 <d, 1H) , 6.22 (d, 1H) . 

NMR (57): 6 = 0.05 (m, 12H) , 0.09 (s, 9H) , 0.55 
5 (s, 3H) , 0.86 (s, 18H) / 1.19 (s, 6H) , 1.36 (d, 3H) , 1.10- 
2.12 (m, 19H) , 2.20 (dd, 1H) , 2.43 (m, 1H) , 2.48 (m, 2H) , 
2.63 (m, 1H) , 2.82 (m, 1H) , 4.18 (m, 1H) , 4.36 (m, 1H) , 
4.85 (m, 1H) , 5.17 (m, 1H) , 6.00 (d, 1H) , 6.22 (d, 1H) . 



10 Preparation 72 : Compound 58 and 5 9 

Method: General Procedure 10. 
Starting material: Compound 95 and 96 . 
NMR (58): § = 0.05 (m, 12H) , 0.08 (s, 9H) , 0.39 
(s, 3H) , 0.86 (s, 9H) , 0.87 (s, 9H) , 1.29 (d, 3H) , 1.56 (s, 
15 6H) , 1.15-2.10 (m, 13H) , 2.20 (dd, 1H) , 2.44 (m, 1H) , 2.52 
(m, 1H) , 2.80 (m, 1H) , 3.71 (s, 2H) , 4.18 (m, 1H) , 4.35 (m, 
1H) , 4.84 (m, 1H) , 5.16 (m, 1H) , 5.98 (d, 1H) , 6.21 (d, 
1H) , 7.12-7.34 (m, 3H) , 7.40 (m, 1H) . 

NMR (59): 6 = 0.05 (m, 12H) , 0.08 (s, 9H) , 0.45 
20 (s, 3H) , 0.86 (s, 9H) , 0.87 ( S/ 9H) , 1.38 (d, 3H) , 1.56 (s, 
6H) , 1.15-2.10 (m, 13H) , 2.20 (dd, 1H) , 2.44 (m, 1H) , 2.52 
(m, 1H) , 2.80 (m, 1H) , 3.73 (s, 2H) , 4.18 (m, 1H) , 4.35 (m, 
1H) , 4.84 <m, 1H) , 5.16 (m, 1H) , 5.98 (d, 1H) , 6.21 (d, 
1H) , 7.12-7.34 (m, 3H) , 7.40 (m, 1H) . 

25 

Example 1 : 1 (S) , 3 (R) -Dihvdroxy- 20 (R) - ( 3 -ethvl -3 -hydroxy- 1 - 
-pentvlthio) -9 . 10-seco-preana- 5 (Z) ,7(E) 
10(19) -triene (Compound 101) 
Method: General Procedure 4. 
3 0 Starting material: Compound 42 . 



Example 2 : 1 (S) , 3 (R) -Dihvdroxv-20 (S) - ( 3 -ethvl -3 -hydroxy- 1 - 
-pentvlthio) -9 . 10-seco-preana -5 (Z). 7(E), 10 (19)- 
triene (Compound 102) 
35 Method: General Procedure 4. 

Starting material: Compound 43. . 
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Example 3 : 1 (S) . 3 (R) -Dihvdroxv- 2 0 (R) - (4 -ethvl -4 -hydroxy- 1 - 
-hexvlthio) -9, lQ-seco-pregna-5 (Z) , 7 (E) , 10 (19) - 
triene (Compound 103) 
Method: General Procedure 4. 
5 Starting material: Compound 44 . 

NMR: 6 = 0.62 (s, 3H) , 0.86 (t , 6H) , 1.28 (d, 
3H) , 1.46 (q, 4H) , 1.15-2.10 (m, 20H) , 2.32 (dd, 1H) , 2.52 
(m, 2H) , 2.60 (dd, 1H) , 2.66 (m, 1H) , 2.83 (m, 1H) , 4.23 
(m, 1H) , 4.43 (m, 1H) , 5.00 (m, 1H) , 5.33 (m, 1H) , 6.01 (d, 
10 1H) , 6.38 (d, 1H) . 

Example 4 : 1 (S) .3 (R) -Dihvdro xv- 20 (S) - (4 -ethvl -4 -hydroxy- 1 - 
-hexvlthio) -9 , 10-seco-preana- 5 (Z) .7(E) .10(19) - 
triene (Compound 104) 
15 Method: General Procedure 4. 

Starting material: Compound 45 . 

NMR: 6 = 0.58 (s, 3H) , 0.86 (t, 6H) , 1.38 (d, 
3H) , 1.47 (q, 4H) , 1.20-2.15 (m, 20H) , 2.31 (dd, 1H) , 2.53 
(m, 2H), 2.60 (dd, 1H) , 2.65 (m, 1H) , 2.83 (dd, 1H) , 4.23 
20 (m, 1H) , 4.43 (m, 1H) , 5.00 (m, 1H) , 5.33 (m, 1H) , 6.02 (d, 
1H) , 6 .37 (d, 1H) . 

Example 5 : 1 (S) . 3 (R) -Dihvdroxv-2 0 (R) - ( 5 -ethvl - 5 -hydroxy- 1 - 
-heotvlthio) -9. 10-seco-preana -5 (Z) , 7 (E) , 10 ( 19 ) - 
25 triene ( Compound 105) 

Method: General Procedure 4. 
Starting material: Compound 46.. 



Example 6 : 1 (S) , 3 (R) -Dihvdro xv-20 (S) - (5 -ethvl -5 -hydroxy- 1- 
30 -heotvlthio) - 9 , lO-seco-precrna-5 (Z) . 7 (E) , 10 (19) - 

triene (Compound 106) 
Method: General Procedure 4. 
Starting material: Compound £7. 



35 
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Example 7 : 1 (S) , 3 (R) -Dihydroxv- 20 (R) - T3- ( 1 -ethvl -1 -hvdr- 
oxvpropyl ) benzvlthiol -9 , 10-seco-precrna-5 (Z) . - 
7 (E) . 10 (19) -triene (Compound 107) 
Method : General Procedure 4 . 
Starting material: Compound 48 . 



10 



Example 8 : 1 (S) , 3 (R) -Dihvdroxy- 20 (S) - f3- ( 1 -ethvl - 1 -hvdr- 
oxypropvl) benzvlthiol - 9 , 10 -seco-precma- 
5 (Z) , 7 (E) , 10 (19) -triene (Compound 108) 
Method: General Procedure 4. 
Starting material: Compound 49. 



Example 9 : 1 (S) , 3 (R) -Dihydroxv-20 (R) - f4 -ethvl -4 -hydroxy - 
-hex-2-en-l-vlthiol -9 , 10-seco-preana-5 (Z) , - 
15 7 (E) , 10 (19) -triene (Compound 109) 

Method : General Procedure 4 . 
Starting material: Compound 50. 



Example 10 



20 



1 (S) , 3 (R) -Dihvdroxv- 2 0 (S) - f4 -ethyl -4 -hydroxy : 
-hex-2-en-l-vlthiol -9 , lO-seco-precma-5 (Z) , - 
7 (E) , 10 (19) -triene (Compound 110) 
Method : General Procedure 4 . 
Starting material: Compound 51. 



25 Example 11: 



30 



Example 12 



35 



1 (S) , 3 (R) -Dihydroxy-20 (R) - 14 -ethvl -4 -hydroxy - 
-hex-2 -vn-1- vl thiol -9. lO-seco-preona-5 (Z) . - 
7 (E) , 10 (19) -triene (Compound 111) 
Method: General Procedure 4. 
Starting material: Compound 52 . 

1 (S) . 3 (R) -Dihvdroxy- 2 0 (S) - r 4 - ethvl -4 - hydroxy - 
-hex-2 -vn- 1 - vlthiol - 9 , 10-seco-preana-5 (Z) , - 
7 (E) , 10 (19) -triene (Compound 112) 
Method: General Procedure 4. 
Starting material: Compound 53 . 
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Example 13 : 1 (S) . 3 (R) -Dihvdroxy- 20 (R) - [4 -methyl -4 - hydroxy - 
-pent-l-vlthiol - 9 , lO-seco-pregna-5 (Z) , 7 (E) , - 
10 (19) -triene (Compound 113) 
Method: General Procedure 4. 
5 Starting material: Compound 54 . 



Example 14 : 1 (S) . 3 (R) -Dihvdroxv-20 (S) - f4 -methvl -4 -hvdroxv- 
-pent-l-vlthiol -9 , 10-seco-preana-5 (Z) , 7 (E) t - 
10 (19) -triene (Compound 114) 
10 Method: General Procedure 4. 

Starting material: Compound 55. 

Example 15 : 1 (S) . 3 (R) -Dihvdroxv- 20 (R) - f 5 -met h yl-5 -hydroxy- 
-hex-l-vlt hiol -9,10-seco-precrna-5(Z) ,7(E) .- 
15 10 (19) -triene (Compound 115) 

Method : General Procedure 6 . 
Starting material: Compound 56 . 

NMR: 5 = 0.62 (s, 3H) , 1.21 (s, 6H) , 1.28 (d, 
3H) , 1.15-2.15 (m, 22H) , 2.31 <dd, 1H) , 2.43-2.70 (m, 4H) , 
20 2.83 (m, 1H) , 4.23 (m, 1H) , 4.43 (m, 1H) , 5.00 (m, 1H) , 
5.33 (m, 1H) , 6.00 (d, 1H) , 6.38 (d, 1H) . 



Example 16 : 1 (S) , 3 (R) -Dihvdroxv-20 (S) - f5 -methyl -5 -hydroxy - 
-hex-l-vlthiol - 9, 10-seco-preana-5 (Z) . 7 (E) , - 
25 10 (19) -triene (Compound 116) 

Method: General Procedure 6. 
Starting material: Compound J57. 

NMR: 6 = 0.58 (s, 3H) , 1.22 (s, 6H) , 1.38 (d, 
3H) , 1.15-2.15 (m, 22H) , 2.31 (dd, 1H) , 2.50-2.70 (m, 4H) , 
30 2.83 (m, 1H) , 4.23 (m, 1H) , 4.44 (m, 1H) , 5.00 (m, 1H) , 
5.33 (m, 1H) , 6.02 (d, 1H) , 6.37 (d, 1H) . 

Example 17 : 1 (S) . 3 (R) -Dihvdroxv-20 (R) - \3- (1 -methyl -1-hvdr- 
oxyethvl) benzyl thiol -9 , 10-seco-precrna-5 (Z) 
3 5 7 (E) , 10 (19) -triene (Compound 117) 

Method: General Procedure 4. 
Starting material: Compound .58. 
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NMR: 6 = 0.41 (s, 3H) , 1.30 (d, 3H) , 1.57 (s, 
6H) , 1.15-2.10 (m, 16H) , 2.30 (dd, 1H) , 2.40-2.65 (m, 2H) , 
2.81 (m, 1H) , 3.73 (m, 2H) , 4,22 (m, 1H) , 4.42 (m, 1H) , 
4.97 (m, 1H) , 5.31 (m, 1H) , 5.97 {d, 1H) , 6.35 (d, 1H) , 
7.15-7.38 (m, 3H) , 7.48 (m, 1H) . 



Example 18 : 1 (S) . 3 (R) -Dihvdroxv-20 (S) - T3- ( 1 -methyl - 1 -hydr- 
oxvethyl) benzvl thiol -9 . 10-seco-precma-5 (Z) , - 
7 (E) . 10 (19) -triene (Compound 118) 
10 Method: General Procedure 4. 

Starting material: Compound 59. 

NMR: 6 = 0.49 (s, 3H) , 1.40 (d, 3H), 1.58 (s, 
6H) , 1.15-2.10 (m, 16H) , 2.30 (dd, 1H) , 2.56 (m # 1H) , 2.58 
(dd, 1H) , 2.81 (m, 1H) , 3.75 (m, 2H) , 4.22 (m, 1H) , 4.42 
15 (m, 1H) , 4.98 (m, 1H) , 5.32 (m, 1H) , 5.99 (d, 1H) , 6.35 (d, 
1H) , 7.15-7.38 (m, 3H) , 7.46 (m, 1H) . 



Example 19 : 1 (S) ,3 (R) -Dihydroxy-20 (R) - \4 -methvl -4 -hydroxy - 
-oent-2-en-l- vlthiol -9 , 10-seco-precrna- 5 (Z) . - 
2 0 7 (E) , 10 (19) -triene (Compound 119) 

Method : General Procedure 4 . 
Starting material: Compound 60. 

Example 20 : 1 (S) , 3 (R) -Dihvdroxy-20 (S) - f4 -methyl -4 -hydroxy - 
25 -pent-2-en-l-vlthiol -9. 10-seco-preana-5 (Z) . - 

7 (E) , 10 (19) -triene (Compound 120) 
Method: General Procedure 4. 
Starting material: Compound 61. 



30 Example 21: 1 (S) , 3 (R) -Dihvdroxv-20 (R) - f4 -methvl -4 -hydroxy - 

-pent - 2 -vn- 1 -yl thiol -9 . 10-seco-preana- 5 (Z) , - 
7 (E) . 10 (19) -triene (Compound 121) 
Method: General Procedure 4. 
Starting material: Compound 62 . 



35 
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Example 22 



1 (S) . 3 (R) -Dihvdroxv-2 0 (S) - f 4 -methyl -4 -hydroxy- 
-pent-2-vn-l-ylthiol -9 . 10-seco-preana-5 (Z) , - 
7 (E) . 10 (19) -triene (Compound 122) 
Method: General Procedure 4. 
Starting material: Compound 63 . 



Example 23 



10 



1 (S) . 3 (R) -Dihydroxv-20 (R) - ( 5 - ethvl - 5 - hydroxy- 1 - 
-heotvl - (R) -sulf invl) -9 . 10-seco-preana-5 (Z) , - 
7 (E) ,10 (19) -triene (Compound 123) 
Method: 'General Procedure 4. 
Starting material: Compound 64 . 



Example 24 : 1 (S) , 3 (R) -Dihvdroxy-20 (R) - ( 5-ethvl- 5 -hydroxy- 1- 
-heptvl- (S) -sulf invl) -9 , 10-seco-preana-5 (Z) . - 
15 7 (E) , 10 (19) -triene (Compound 124) 

Method: General Procedure 4. 
Starting material: Compound 65 . 



Example 25 ; 



20 



1 (S) , 3 (R) -Dihvdroxv-20 (S) - ( 5 - ethvl - 5 - hydroxy- 1 - 
-heptvl- (R) -sulf invl) -9 , 10-seco-precma-5 (Z) . - 
7 (E) , 10 (19) -triene (Compound 125) 
Method: General Procedure 4. 
Starting material: Compound 66. 



25 Example 2 6 



30 



Example 27 



35 



1 (S) . 3 (R) -Dihvdroxv-20 (S) - ( 5-ethvl- 5 -hydroxy- 1 - 
-heptvl- (S) -sulf invl) -9. 10-seco-preana-5 (Z) , - 
7 (E) , 10 (19) -triene (Compound 126) 
Method: General Procedure 4. 
Starting material: Compound 67 . 



1 (S) , 3 (R) -Dihydroxv-20 (R) - ( 5-ethvl - 5 -hydroxy- 1 - 
-heptvlsulf onyl) - 9 , 10-seco-preqna-5 (Z) . 7 (E) , - 
10 (19) -triene (Compound 127) 
Method: General Procedure 5. 
Starting material: Compound 68 . 
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Example 28 : 1 (S) . 3 (R) -Dihvdroxv-20 (S) - ( 5 -ethvl - 5-hvdroxv- 1 • 
-heptvlsulf onvl) -9 , lO-seco-preana-5 (Z) .7 IE) 
10(19) -triene (Compound 128) 
Method: General Procedure 5. 
5 Starting material: Compound 69. 

Example 29 : 1 (S) , 3 (R) -Dihvdroxv-20 (R) z f3- ( 1 -methvl- 1-hvdr- 
oxvethvl) benzvl- (R) -sulfinvll -9, lO-seco-preana- 
-5 (Z) .7(E) .10 (19) -triene (Compound 129) 
10 Method: General Procedure 4. 

Starting material: Compound 70. 

Example 30 : 1 (S) , 3 (R) -Dihvdroxy-20 (R) - f3~ ( 1 -methvl - 1 -hvdr- 
oxvethvl ) benzvl - (S) -sulf invll -9 , lO-seco-preana- 
15 -5 (Z) , 7 (E) , 10 (19) -triene (Compound 130) 

Method: General Procedure 4. 
Starting material: Compound 71 , 



Example 31 ; 1 (S) , 3 (R) -Dihvdroxy-20 (S) - \3- (1 -methvl -1-hydr- 
20 oxvethvl) benzvl- (R) -sulfinvl] -9 , 10-seco-preana- 

-5 (Z) .7(E) .10 (19) -triene (Compound 131) 
Method : General Procedure 4 . 
Starting material: Compound 72 . 



25 Example 32 : 1(S) ,3 (R) -Dihvdroxv-20 (S) - f3- ( 1 -methvl -1 -hvdr - 

oxyethyl) benzyl- (S) -sulf inylT -9 . 10-seco-preana- 
-5 (Z) , 7 (E) , 10 (19) -triene (Compound 132) 
Method: General Procedure 4. 
Starting material: Compound 73 . 

30 

Example 33 : 1 (S) , 3 (R) -Dihydroxy-20 (R) - [3- ( 1 -methvl -1 -hvdr - 
oxvethvl) benzylsulf onvll -9 . 10-seco-preana- 
-5 (Z) , 7 (E) , 10 (19) -triene (Compound 133) 
Method: General Procedure 5. 
35 Starting material: Compound 74 . 
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Example 34 : 1(S) .3 (R) -Dihvdroxv- 20 ( S) - f3- ( 1 -methvl - 1 -hvdr- 
oxvethvl) benzyl sulfonvll -9 . 10-seco-preana- 
-5 (Z) , 7 (E) , 10 (19) -triene (Compound 134) 
Method: General Procedure 5. 
5 Starting material: Compound 75 . 

Example 35 : 1(S) .3 (R) -Dihvdrox v-20 (R) - (3 -methyl -3 -hydroxy - 
-1-butvlthio) -9 . lO-seco-preana-S (Z) , 7 (E) , - 
10 (19) -triene (Compound 135) 
Method: General Procedure 5. 
Starting material: Compound 76. 

NMR: 6 = 0.62 (s, 3H) , 1.24 (s, 6H) , 1.30 {d, 
3H) , 1.10-2.10 (m, 18H) , 2.31 (dd, 1H) , 2.45 (m, 1H) , 2.61 
(m, 2H) , 2.70 (m, 1H) , 2.82 (m, 1H) , 4.23 (m, 1H) , 4.43 (m, 
1H) , 5.00 (m, 1H) , 5.33 (m, 1H) , 6.01 (d, 1H) , 6.38 (d, 
1H) . 

Example 36 : 1 (S) . 3 (R) -Dihvdroxv- 20 (S) - (3 -methvl -3 - hydroxy - 
-1-butvlthio) -9.10-seco-preana-5 (Z) . 7 (E) . - 
10 (19) -triene (Compound 136) 
Method: General Procedure 5. 
Starting material: Compound 77. 

NMR: 6 = 0.58 (s, 3H) , 1.25 (s, 6H) , 1.39 (d, 
3H) , 1.20-2.10 (m, 18H) , 2.31 (dd, 1H) , 2.59 (m, 1H) f 2.63 
(m, 2H) , 2.69 <m, 1H) , 2.83 (m, 1H) , 4.23 (m, 1H) , 4.44 (m, 
1H) , 4.99 <m, 1H) , 5.33 <m, 1H) , 6.02 (d, 1H) , 6.36 <d, 
1H) . 

Example 37 : Capsules containing Compound 103 
30 Compound 103 was dissolved in arachis oil to a 

final concentration of 1 /ig/ml oil. Ten parts by weight of 
gelatine, 5 parts by weight of glycerin, 0.08 parts by 
weight potassium sorbate, and 14 parts by weight distilled 
water were mixed together with heating and formed into soft 
35 gelatine capsules. These were then filled each with 100 fil 
of the oily solution of Compound 103 . 
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Example 38 : Dermatoloaical Cream containing Compound 103 

Compound 103 (0.05 mg) was dissolved in almond 
oil (1 g) . To this solution was added mineral oil (40 g) 
and self -emulsifying beeswax (20 g) . The mixture was heated 
5 to liquif idation. After the addition of hot water (4 0 ml) , 
the mixture was mixed well. The resulting cream contains 
approximately 0.5 MSJ of compound 103 per gram of cream. 
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WHAT WE CLAIM IS: 

1. A compound of the formula I 



10 



15 




in which formula Y is sulfur, S (O) , or S(0> 2 ; R stands for 

20 C-.-C, alkyl; or R - C - R can form a C--C D carbocyclic 
13 | jo 

ring; Q is a C^-Cq hydrocarbylene diradical; and prodrugs 
of I in which one or more of the hydroxy groups are masked 
as groups which can be reconverted to hydroxy groups in 
25 vivo . 

2 . A compound of formula I according to claim 1 in 

which Y is sulfur and Q is C 2 -C 4 -alkylene . 

30. 3. A stereoisomer of a compound according to any one of 
claims 1-2, in pure form; or a mixture of such stereoiso- 
mers . 

4 . A stereoisomer of a compound according to claim 3 

3 5 having a saturated side chain with the R-conf iguration at 
C-20 . 

5. A compound according to claim 1 which is 
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a) 1 (S) , 3 (R) -Dihydroxy-20 (R) - (4 -ethyl -4 -hydroxy- 1 -hex- 
ylthio) -9 , 10-seco-pregna-5 (Z) , 7 (E) , 10 (19) -triene, 

b) 1 (S) , 3 (R) -Dihydroxy-20 (R) - [5 -methyl -5 -hydroxy- 1-hex- 
5 ylthio] -9, 10-seco-pregna-5 (Z) .7(E), 10 (19) -triene, 

c) 1 (S) , 3 (R) -Dihydroxy-20 (R) - [3- ( 1 -methyl -1-hydroxyeth- 
yl) benzylthio] -9 , 10-seco-pregna-5 (Z) , 7(E) ,10 (19) - 
-triene, 

10 or 

d) MS) ,3 (R) -Dihydroxy-2 0 (R) - (3 -methyl -3 -hydroxy- 1 -but - 
ylthio) -9, 10-seco-pregna-5 (Z) , 7 (E) , 10 (19) -triene . 



6 . A method for producing a compound of formula I of 

15 claim 1 in which; 

a) a 1 (S) , 3 (R) -bis- (hydroxy-protected) -20 (S) -f ormyl- 

9, 10-secopregna-5 (Z) , 7 (E) , 10 (19) -triene is reacted with 
tert -butvl hypochlorite to form a product of formula 2 

20 



25 




30 and O-P is a protected hydroxy group(e.g. silyl groups); 

b) a compound of formula 2 is subjected to a substitu- 

tion with potassium O-ethyl dithiocarbonate to form a 
product of formula 3 



35 
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o s 



N 

3 



in which N have the above meaning; 

c) a compound of formula 3. is subjected to a 

photochemical reaction in inert media (e.g. benzene) in 
5 which the initially produced acyl -radical is decarbonylated 
at the appropriate temperature to form alkyl radicals which 
preferentially combine with the O-ethyl dithiocarbonate 
radicals to form the two C-20 isomers with the formulas 4 
and 5. 




4 + 5 



10 in which N have the above meaning; 

d) a compound of formula 4 or 5, or a mixture thereof, 

is treated with aminoethanol and converted to the thiols 
with the formula 6. or 7, or a mixture thereof, 

15 




N 

6 + 7 

in which N have the above meaning; 

e) a compound of formula 6. or 7, or a mixture thereof, 

2 0 is reacted with base (e.g. potassium carbonate) in solvent 



WO 94/14766 PCT/DK93/00425 

51 

(e.g. DMF) and the requisite alkylating agent IV; in which 
R stands for ( ^ 1 ~ C 3 al5c y 1 ' or R - C - R can form a C 1 -C 3 

carbocyclic ring; Q is a C^-Cq hydrocarbylene diradical; 2 
5 is a protective group (e.g. silyl) or a hydroxy group; T is 
an appropriate leaving group (e.g bromide); 



R 

T— Y— Q-C-Z 
I 

R 

rv 



to give a product of the formula II as a mixture of the two 
C-20 isomers or as the enantiomerically pure forms 



v 

N 



Y-O-C-Z 
I 



R 



II 



10 

in which N, Y, Q, Z and R have the above meaning; 



f ) a compound of formula 11 is subjected to the arbit- 

rary sequence of isomerization with UV-light in the pres- 
15 ence of triplet sensitizer (e.g. anthracene) and removal of 
the protective groups (e.g. silyl groups with hydrofluoric 
acid or t e t r a - n - butyl ammonium fluoride) 

to form the desired compound of formula I. of claim 1 in 
20 enantiomeric pure form or as a stereoisomeric mixture. 



25 



7 . A method for producing a compound of formula I of 

claim 1 in which 20 (S) -f ormyl-8 (S) - (hydroxy -protected) -de- 
-A, B-pregnane is, 
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a) reacted with tert -butyl hypochlorite to the acid 
chloride, 

b) which compound is subjected to a substitution with 

5 potassium O-ethyl dithiocarbonate to give a compound of the 
formula 82. 




in which O-P is a protected hydroxy group (e.g. silyl 
group) ; 

10 c) a compound of formula 82. is subjected to a 

photochemical reaction in inert media (e.g. benzene) in 
which the initially produced acyl -radical is decarbonylated" 
at the appropriate temperature to form alkyl radicals which 
preferentially combine with the O-ethyl dithiocarbonate 

15 radicals to form the two C-20 isomers with the formulas 83. 
and 84 




83+84 



in which O-P have the above meaning; 

d) a compound of formula .83 or 84., or a mixture there - 

2 0 of, is deprotected (e.g. silyl groups with hydrofluoric 
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acid or tetra-n-butylammonium fluoride) to form the corre- 
sponding hydroxy compounds, e) followed by oxidation (e.g. 
dimethylsulf oxide based reagent) to the ketones, 

5 f) which compounds is treated with aminoethanol and 

converted to the thiols with the formulas 89 or 90, or a 
mixture thereof; 




1H 



89+ 90 



10 g) a compound of formula .89 or £0., or a mixture there- 

of, is reacted with base (e.g. potassium carbonate) in 
solvent (e.g. DMF) and the requisite alkylating agent of 
formula IV of claim 6 to give a product of the formula V as 
a mixture of the isomers or as the enantiomerically pure 

15 forms 




in which Y, Q, Z and R is defined in claim 6; 

h) a compound of formula V, or a mixture thereof, is 

coupled with the anion of [1Z, 3S, 5R] - [2- [3 , 5-bis- [tert- 
20 butyldimethylsilyloxy] -2-methylenecyclohexylidene] ethyl] - 
diphenylphosphine oxide in an Horner-Wittig reaction to 
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form a product of the formula III as a mixture of 
stereoisomers or as the enantiomerically pure forms 




in which Y, Q, Z and R have the above meaning; 

5 i) a compound of the formula III , or a mixture thereof, 

is deprotected with (e.g. tetra -n-butvl ammonium fluoride or 
hydrofluoric acid) 

to form the desired compound of formula I of claim 1 in 
10 enantiomeric pure form or as a stereoisomeric mixture. 

8. A pharmaceutical composition containing an effective 
amount of one or more of the compounds of claims 1-5, 
together with pharmaceutically acceptable, non-toxic 

15 carriers and/or auxiliary agents. 

9 . A pharmaceutical composition according to claim 8 in 
dosage unit form containing from 0.1 ppm to 0.1% by weight 
of the dosage unit of a compound of formula I . 

20 

10. A method for the treatment and prophylaxis of a num- 
ber of disease states including hyperparathyroidism and 
autoimmune diseases (including diabetes mellitus) , hyper- 
tension, acne, alopecia, skin ageing (including photo-age- 

25 ing) , imbalance in the immune system, inflammatory diseases 
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such as rheumatoid arthritis and asthma, diseases 
characterized by abnormal cell differentiation and/or cell 
proliferation such as psoriasis , steroid induced skin atro- 
phy, as well as for promotion of osteogenesis and treatment 
5 of osteoporosis, consisting in administering to a patient 
in need thereof an effective amount of a pharmaceutical 
composition according to claim 8. 

11. The use of a compound of any one of claims 1-5 in the 
10 manufacture of a medicament for the treatment and prophy- 
laxis of a number of disease states including hyperpara- 
thyroidism and autoimmune diseases (including diabetes 
mellitus) , hypertension, acne, alopecia, skin ageing (in- 
cluding photo-ageing) , imbalance in the immune system, in- 
15 f lammatory diseases such as rheumatoid arthritis and 
asthma, diseases characterized by abnormal cell dif- 
ferentiation and/or cell proliferation such as psoriasis, 
steroid induced skin atrophy, as well as for promotion of 
osteogenesis and treatment of osteoporosis. 



20 




INTERNATIONAL SEARCH REPORT 


Inter rial Application No 

PCT/DK 93/00425 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 5 C07C401/00 A61K31/59 








According to International Patent Classification (IPC) or to both national classification and IPC 






B. FIELDS SEARCHED 


Minimum c 










IPC 5 


locumentabon searched (classification system followed by classifies 

C07C A61K 


tion symbols) 






Documcnta 


a on searched other than minimum documentation to the extent that such documents arc inc 


luded in the fields searched 


Electronic c 


lata base consulted during the international search (name of data base and, where practical, search terms used) 




C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


CHEMICAL AND PHARMACEUTICAL BULLETIN 
vol. 40, no. 6 , June 1992 , TOKYO JP 
pages 1494 - 1499 

N. KUBODERA ET AL 'Synthetic studies of 
vitamin 0 analogues. XI. Synthesis and 
differentiation-inducing activity of 
1-al pha-25-di hydroxy-22-oxavi tami n D3 
analogues. 1 

cited in the application 
see page 1494; example 4 




1,6,8-11 


A 


WO, A, 90 09992 (LEO PHARMACEUTICALS 
PRODUCTS LTD.) 7 September 1990 
see the whole document 

-/-- 




1,6,8-11 


| )(| Further documents are listed in the continuation of box C. 


j)( j Patent family 


members arc listed in annex. 


' Special categories of cited documents : 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L* document which may throw doubts on priority daimfs) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 


T* later document published after the international filing date 
or priority date and not in conflict with the application but 
dted to understand the principle or theory underlying the 
invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- I 
ments, such combination being obvious to a person skilled 
in the art. 

'St.* document member of the same patent family 


Date of the 


actual completion of the international search 


Date of mailing of the international search report 


28 March 1994 


0 7. W. 94 




Name and o 


nailing address of the ISA 

European Patent Office, P.B. 5818 PatenUaan 2 
NL • 2280 HV Rijswijk 
Td. (-r 31-70) 340-2040, Tx. 31 651 cpo nl. 
Fax (+31-70) 340-3016 


Authorized officer 

Moreno, 


c 





Form PCT/IS A/210 (record iheet) (July 1993) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intcrr lal Application No 

PCVDK 93/00425 



C^Contmuaaon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


FEBS LETTERS 

vol. 226, no. 1 , December 1987 , 
AMSTERDAM NL 
pages 58 - 62 

J. ABE ET AL 'Synthetic analogues of 

vitamin D3 with an oxygen atom in the side 

chain skeleton. 1 

cited in the application 

see the whole document 


1,8-11 



Form PCT/1SA/310 (continuation of second enact) (July 1993) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



emational application No. 

PCT/DK93/ 00425 



Box I Observations where certain claims were found unsearchable (Continuation of item I of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
1. [ X I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claim 10 1s directed to a method of treatment 
of the human/animal body, the search has been carried out and 
based on the alleged effects of the compound/composition. 



□ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirement* to such 
an extent that no meaningful international search can be carried out, specifically: 



Claims Nos.: 

because they arc dependent daims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this internauonal application, as follows: 



I. As ail required additional search fees were timely paid by the applicant, this internauonal search report covers all 

searchable claims. 



□ 



As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



As only some of the required additional search fees were timely paid by the applicant, this internauonal search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



□ 

No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the daims; it is covered by claims Nos.: 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIONAL SEARCH REPORT 

./armation on patent family member* 



Interr .ial Application No 

PC1/DK 93/00425 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO-A-9009992 



07-09-90 



AU-B- 
AU-A- 
EP-A- 
JP-T- 



627002 
5198490 
0460034 
4504573 



13-08-92 
26-09-90 
11-12-91 
13-08-92 



Form PCT/TS A/210 (paunt family tnou) (July 1992) 



